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TOM TAT

Nghién cttu nay duoc tién hanh v6i muc dich xay dung quy trinh dinh lugng
diclofenac diethylamin (DDEA) bang phuong phap sic ky léong hiéu ning cao
(HPLC) véi dau do PDA. Qua trinh phéan tich dwoc thuwc hién trén cot sic ky
Reliant C18 5pm (4.6x250 mm), st dung pha dong la hén hop acid formic 0,1% :
acetonitril (35 : 65, v/v) v6i téc d6 dong la 1,0 ml/ phiat va dwoc phét hién tai bude
song 276 nm. Quy trinh dinh luwong da duoc thadm dinh dap tng cac yéu cau cua
hoéi nghi qudc t€ vé hai hoa hoéa cac thu tuc dang ky duwoc phdm st dung cho con
nguoi (ICH) véi khoang tuyén tinh 0,2-50 pg/ml, gidi han phat hién (LOD) 0,05
ug/ml, giéi han dinh lwong (LOQ) 0,15 pg/ml. Phwong phap dat dwoc d6 dung véi
d6 thu hdi nam trong khoang 99,19 - 102, 53 %, 46 lap lai cao véi RSD la 0,170 %
doi voéi dién tich peak va 0,279 % doi voéi thoi gian luu. Nghién cttu da st dung
quy trinh trén d€ kiém nghiém 3 loai thudc gel chtra diclofenac diethylamin dang
leru hanh trén thi va két qua cho thay ca 3 mau thude déu c6 ham luwong diclofenac

diethylamin dat theo quy dinh cia Dugc dién Viét Nam V

Tt khéa: diclofenac diethylamin, gel, sdc ky 1ong hiéu nang cao.

1. MO PAU

Diclofenac diethylamin la mot trong nhitng thudc giam dau, ha s6t, chong viém
khong steroid. Diclofenac duoc st dung rong rai dé€ diéu tri viém xuwong khop, viém
cot song, chan thuong co xwong va gidm dau sau phau thuat & nguoi va tht y [1]. Tuy
nhién viéc sit dung thudc khong steroid (NSAIDs) lau dai bang duong udng cé thé bi
han ché boi tac dung phu nhu doc tinh véi da day, gan, than va c6 nguy co dan t6i mot
s0 bénh tim mach va bién chtiing mach mau nao [2].
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So v6i thudc dang udng, dang thudc dung ngoai da c6 mét s6 vu diém: hiéu
qua giam dau twong duong nhung it gay tac dung phu trén da day, cling nhw cac bién
chiing vé tim mach, gan, than [3]. ThuSc dung ngoai da dwoc bao ché€ dudi nhiéu dang
khac nhau nhu dang thudc mg, kem, thudc dan, ... phd bién nhat la cac dang thuéc mé&
hodc kem boi da. C6 hai dang mudi diclofenac thuong duoc sit dung bao ché cac ché
pham dudi dang boi ngoai da la: diclofenac natri va diclofenac diethylamin. Trong do,
diclofenac diethylamin la dang mudi duoc cho la hap thu t6t hon khi dung ngoai da
[4]. San pham chtta diclofenac diethylamin trén thi treong thuong duoc bao ché dudi
dang emulgel va gel. Hién nay, Duoc dién Viét Nam V chi ¢ chuyén luan dinh lueong
diclofenac diethylamin bang phuong phap chuan d6 do dién thé véi d6i tuong ap
dung la gel ma chwa c6 phuong phap HPLC [5]. Hon thé nita cling chura c6 nhiéu cong
b8 vé dinh lwong diclofenac diethylamin trong gel va emulgel bang phuwong phap
HPLC . Vi vay muc tiéu ctia nghién cttu nay la xay dung va tham dinh quy trinh dinh
luong diclofenac dimethylamin bang phuong phdp HPLC nham cung cap dit liéu cho
viéc 4p dung quy trinh phan tich nay tai cac co sd san xudt dugc pham trong nuwdc
ciing nhu gép phan phong pht phuong phép kiém nghiém duwgc phdm d€ kiém soat
chat luong san pham duoc tot hon.

2. POI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Béi twgng nghién ctru

Voltaren Emulgel cua nha san xudt Novartis Consumer Health S.A — Thuy Sj,
Diclofenac Stella Gel ctaa Stellapharm - Viét Nam, D — Emulgel cua Cong ty duwoc
pham VCP - Viét Nam

2.2. Héa chat, dung méi

Chat chuan diclofenac diethylamine (99,7% cua Sigma-Aldrich), acetonitril
(HPLC grade, Fisher), acid formic (LC/MS grade, Fisher), nudc cat (Merk), ethanol
(96% ctia Merk grade, Fisher), acid phosphoric (Merk).

2.3. Thiét bi, dung cu

Thiét bi duwoc sit dung la hé thong HPLC Waters 2695 (Hoa ky) trang bi b
bom cao cao &p va bd tiém mau tw dong. Dau do PDA véi khoang budc song tie 190-
1100 nm, c6t sac ky Reliant C18 5pm (4.6x250 mm).

2.4. Phwong phap nghién cttu

Diéu kién sdc ky

Qua tham khao quy trinh dinh luong theo tai liéu [6-8]; chung t6i ¢d dinh diéu
kién sac ky ban dau nhuw sau: cot sac ky Reliant C18 5pum (4.6x250 mm), sit dung dung
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moi pha dong 1a hon hop dung méi (50:50, v/v) véi tdc dd dong 1a 1,0 ml/ phut va duoc
phat hién tai budc séng 276 nm. Sau d6 tién hanh khao sat lan luot tirng yéu t6: loai
dung mo6i HsPO4 0,1% : acetonitril: (50:50, v/v), H20 : acetonitril: (50:50, v/v), HCOOH
0,1% : acetonitril: (50:50, v/v); ty 1& dung moéi (20:80, 35:65, 50:50) va tdc do dong (0,6;
1,0; 1,5 ml/phut).

Chudn bi mdu thir

Hoa tan mét luong gel tuwong tng 0,01 g DDEA trong 100 ml nudc cat, sau do
ldy 1 ml dung dich trén pha vita da véi 10 ml ethanol 96% dé thu duwoc dung dich c6
ndéng d6 DDEA 10 pg/ml.

Chuén bi mau chudan

Can chinh xac 0,01 g DDEA chuan trong 100 ml nudc cat dé thu duoc dung
dich d€ thu dugc dung dich c6 néng do 100 pg/ml. Sau doé ti xac 0,01 g DDEA chuan
trong 100 ml nuwdc cat d€ thu duoc dung dich dé€ thu dwgc dung dich c6 nong d6 ¢

Thdm dinh quy trinh dinh lwong

Tham dinh qui trinh theo ICH [9] gom: tinh twong thich hé thong, do ddc hiéu,
khoang tuyén tinh, d¢ lap lai, giéi han phat hién, gi¢i han dinh lwgng va dd dung cta
phuong phap HPLC.

3. KET QUA VA THAO LUAN
3.1 Khao sat diéu kién sac ky

Theo cac tai liéu [6,7] khi dinh luong diclofenac t6c dd dong 1on va dung moi st
dung chtra dung dich dém sé lam cho hé thong sdc ky chiu 4p suét cao va dé bi an
mon, thoi gian rtra cdt va hé thong sac ky dai gay lang phi dung mdi va thoi gian. Theo
tai liéu sd [8] thi thoi gian lwu twong d6i dai dan dén luong dung mdi st dung twong
ddi nhiéu. Do vay ching t6i tién hanh khao sat loai dung moi, ty 1é dung moi, toc d6
dong da trinh bay & muc 2.4 d& chon ra diéu kién sac ky phu hop nhat. Két qua cho
thay:

Dung moi

+ HsPO4 0,1% : acetonitril: (50:50, v/v) va H20 : acetonitril: (50:50, v/v) thoi gian
luu cia DDEA dai véi thoi gian luu trong ting 1a 10,5 va 12 phat.

+HCOOH 0,1% : acetonitril: (50:50, v/v) thoi gian lwu teong tng 1a 9,5 phut.

Nhu vay dung moi st dung phu hop sé la HCOOH 0,1% : acetonitril: (50:50,

v/v)

Ti I¢ dung moi
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+ Vi ti 1& dung moi 50:50 thoi gian lvu 9,5 phut, peak can d6i

+Voi ti 1é dung moi 35:65 thoi gian luu 7,5 phut, peak can doi

+ Vi ti 1é dung mdi 20:80 thoi gian luu ngan nhat 5 phut tuy nhién tai ti 18 nay
peak khong can déi

Vi vay ti 1é dung moi 35:65 duoc chon cho cac khao sat ti€p theo

Toc do dong: tai toc do dong 0,6 ml/ phut ap sudt cdt nhéd nhat tuy nhién thoi
gian luu 16n nhat; véi téc do dong 1,5 ml/phit thi thoi gian luu ngan nhat nhung ap
suat cOt qua cao; tai toc do dong 1,0 ml/phuat thoi gian lwu cd dai hon so véi 1,5
ml/phat nhung ap sudt lai khong cao. Do vay, toc dd dong 1,0 ml/phut duoc chon.

Do vay diéu kién sdc ky dwgc chon nhu sau: cot sic ky Reliant C18 5um

(4.6x250 mm), stt dung dung moi pha dong 1a hdn hop acid formic 0,1% : acetonitril
(35:65,v/v) vdi toc do dong la 1,0 ml/ phut va dwoc phat hién tai budc song 276 nm.
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Hinh 1. Sac ky d6 ctia mau thir & diéu kién sac ky da chon
3.2 Tham dinh quy trinh dinh lugng
Tinh twong thich hé thong

Tién hanh tiém mau DDEA chuan 6 Ian vao hé théng véi diéu kién sac ky da
chon va ghi nhan sic ky do. Két qua bang 1 cho thay thoi gian luu, dién tich peak déu
c6 RSD < 2%; ttr d6 cho thay quy trinh dat tinh tuong thich hé thong.
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Bdng 1. Két qua danh gia tinh tuwong thich cua hé thong

Lan do Thoi gian luu tr Dién tich peak
(phut) (mAU*min)
1 7,868 220484
2 7,861 219626
3 7,867 217415
4 7,853 216535
5 7,842 216077
6 7,819 216445
RSD (%) 0,138 0,888
D¢ dic hiéu

Tién hanh sac ky mau trang (ethanol 96 %), mau DDEA chuan, mau thit va mau
thtr thém chudn duoc chuén bi theo muc 2.4. Sic ky d6 duoc thé hién trong hinh 2.
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Hinh 2. Sic ky d6 ctia mau tréng (a), mau DDEA chuén (b),

mau thtr (¢) va mau thie thém chuan (d)

Két qua cho thay sic ky d6 ctia mau tring (a) khong xuét hién peak nao tai thoi
diém 7-8 phit, vy mau trang khong anh hudng téi két qua ctia phép do. Mau chuan
(b) va mau thi (c) déu cé peak DDEA c6 thoi gian luu tr = 7,8 phiat. D3i véi mau thie
thém chuan (d), ¢ sy gia tang vé dién tich peak tai thoi gian luu tr = 7,8 phut va khong
xudt hién peak mdi nao. Diéu do6 chiing té phuong phap dinh lwgng dat yéu cau vé do
ddc hiéu.

Tinh tuyén tinh
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Xay dung duong chudn: tién hanh phan tich véi 9 mau chuan DDEA khoang
nong do tir 0,2 - 50 pug/ml . Két qua dwoc thé hién ¢ hinh 3
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Hinh 3. Duong chuan bi€u thi méi twong quan gitra dién tich peak

va nong do ctia dung dich DDEA

Nhin xét: Két qua cho thdy cé sw phu thudc tuyén tinh gitta dién tich peak tai
budc séng 276 nm va nong dd DDEA trong khoang khao sat ttr 0,2-50 ug/ml véi gia tri
R2=0,9999 chting to trong khoang néng d6 khao séat cd su twong quan tuyén tinh gitra
nong do DDEA trong mau chudn véi dién tich peak. Khoang tuyén tinh nay pht hop
dé dinh lugng DDEA trong cdc mau thu.

Gidi han phdt hién va gidi han dinh luong

Chuan bi va tién hanh phan tich cac mau chita DDEA ¢6 nong do giam dan, gia
tri gidi han phat hién (LOD), gioi han dinh leong (LOQ) dugc xac dinh béng ty sO tin
hiéu/nhiéu nén (S/N). Gié6i han phat hién (LOD) 1a nong d¢ ma tai d6 S/N = 3; giéi han
dinh luwgong (LOQ) la néng d6 ma tai d6 S/N = 10. Két qua da xac dinh dugc gidi han
phat hién cua phuwong phap LOD = 0,05 ug/ml véi ti s6 S/N = 3,4 va gidi han dinh
lwgng ctia phuwong phap LOQ = 0,15 pg/ml vai ti s6 S/N = 10,1.

D6 lip lgi

Tiém 6 mau thtr duoc chuan bi theo quy trinh 2.4 va tiém vao hé théng HPLC.
Két qua khao sat do lap lai dwgc trinh bay trong bang 2

Bang 2. Két qua danh gia d6 ldp lai cia phuong phap

STT Thoi gian Iwru tr Dién tich peak
(phut) (mAU*min)
1 7,645 247799
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2 7,635 248277
3 7,628 248475
4 7,615 248373
5 7,599 248237
6 7,590 249098
RSD (%) 0,279 0,170

Két qua cho thdy phuong phap ¢ d¢ lap lai t6t véi RSD 1a 0,170 % véi dién tich
peak va thoi gian lvu la 0,279 % d6i voi thoi gian luu.

D¢ diing

b6 dung duoc danh gia thong qua do thu hdi (%) khi tinh toan lwgng chuan
can thém vao mau thtr véi cac ty 1é Tan luot 1a 80%, 100%, 120% so véi nong d6 mau
thit, moi nong do dugc tién hanh 3 [an trong cung diéu kién khao sat. Két qua duoc thé

hién trong bang 3.

Bang 3. Két qua danh gid dd dung ctia phwong phap

617 | o them vag | NONE 40 mau this (C1) | Nong d thu hidi (C2) | CZyle)/ﬂé:)llllg(l) ’
(Hg/ml) (hg/ml) (%)

11,756 20,298 99,2
2 80 11,756 20,339 99,7
3 11,756 20,330 99,6
TB 20,323 99,5
RSD (%) 0,105 0,266
11,756 22,801 99,0
100 11,756 22,880 99,7
6 11,756 22,847 99,4
TB 22,844 99,4
RSD (%) 0,181 0,353
7 11,756 24,735 102,3
120 11,756 24,764 102,5
9 11,756 24,669 101,8
TB 24,722 102,2
RSD (%) 0,195 0,353
Trung binh ty 1¢ thu héi 100,4

Két qua cho thay trong tat ca cac lan thte déu c6 RSD nho hon 2% va ty 1€ thu
héi trong cac lan do déu ndm trong gidi han cho phép 90% - 107% [10]. Do vay phuong
phap dat d6 dung.
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3.3 Ap dung miu thuc t&

Sau khi thdim dinh quy trinh, tién hanh dinh luwong diclofenac diethylamin
trong 03 mau thudc trén thi tredng bang cach tiém 03 mau thtr diclofenac diethylamin
duoc chuan bi theo quy trinh vao hé thong HPLC da chon. Két qua dwgc thé hién &

bang 4
Biang 4. Két qua dinh luong DDEA trong cia mdt s san phdm trén thi truong
x Voltaren Diclofenac
Mau D - Emulgel
Emulgel Stella Gel
Diclofenac diethylamin (C%) 1,170 1,178 1,172
Ham luong so véi trén nhan (%) 100,86% 101,55% 101,03%

Qua két qua bang 4 cho thdy cac ché€ pham c6é ham luwong diclofenac
diethylamin nam trong khoang gii han cho phép vé quy dinh ham luwong cho phép
cua gel boi da 1a 90% - 110% theo quy dinh cua Duoc dién Viét Nam V.

4. KET LUAN

Da xay dung va thim dinh quy trinh dinh luong diclofenac diethylamin bang
phuong phap HPLC véi dau do PDA. Quy trinh dinh luong dat tinh twong thich hé
thong, do ddc hiéu, tinh tuyén tinh, giéi han phat hién va gidéi han dinh lwong, d6 1ap
lai, 6 dung ctia phuwong phap. Da ap dung phéan tich ham luwong ciia mot s6 san phdm
chtta diclofenac diethylamin dang Itru hanh trén thi treong.
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DEVELOPMENT AND VALIDATION OF A HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY ANALYTICAL METHOD FOR THE DETERMINATION OF

DICLOFENAC DIETHYLAMINE

Huynh Thi Nhuw Quynh, Le Trung Khoang, Hoang Thi Thu Huyen,
Hoang Thuy Binh,Tran Luu Phuc, Huynh Van Chung’

Faculty of Pharmacy, Buon Ma Thuot Medical University
“Email: hvchung@bmtuvietnam.com
ABSTRACT

In this study, a procedure for quantifying diclofenac diethylamine (DDEA) in gel
dosage form was established by high performance liquid chromatography (HPLC)
with a PDA detector. Chromatographic separation was achieved using a symmetry
C18 column (4.6 mm x 250 mm) with the mobile phase consisting of 0.1% formic
acid: acetonitril (35 : 65, v/v) at a flow rate of 1.0 ml/min, and monitored at 276 nm.
The method was validated in accordance with International Conference on
Harmonisation (ICH) guidelines. The calibration curve was linear over the
concentration range from 0.2 to 50 pg/ml. The limit of detection (LOD) was 0.05
pug/ml, the limit of quantitation (LOQ) was 0.15 pg/ml. The method achieved
accuracy with recovery in the range of 99.19 — 102.53%, high repeatability with an
RSD of 0.170 % for peak area and 0.279 % for retention time. The validated method

was successfully used for quantitative analysis of three commercial gel.

Keywords: diclofenac  diethylamine, gel, high  performance liquid
chromatography.
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Lé Trung Khoang sinh ndm 1989. Ong t5t nghiép duoc si dai hoc (bao ché
- cong nghiép duogc) tai truong Dai hoc Duoc Ha No§i; nhan bf“mg thac si
Duwoc, chuyén nganh Duoc ly - Duoc lam sang tai Pai hoc Y Dwgc TP.
HCM. Hién nay, ong giang day va nghién cttu tai Khoa Dwoc — Pai hoc Y
Duwoc Budn Ma Thuot.

Linh vy nghién civu: Duoc ly - duoc 1am sang, bao ché duoc liéu

Hoang Thi Thu Huyén sinh ndm 1989. Ba t6t nghiép duwoc si dai hoc (bao
ché - cong nghiép duoc) tai truong Pai hoc Dwge Ha Noi; Nhan béng thac
si Dugc, chuyén nganh Bao Ché tai Dai hoc Y Duoc TP. HCM. Hién nay,
ba giang day va nghién cttu tai Khoa Dwoc — Pai hoc Y Duwgc Buén Ma
Thubt.

Linh vyc nghién citu: Bao ché va chiét xuat dwoc liéu

Hoang Thuy Binh sinh nam 1993. Ba t6t nghiép dwoc si dai hoc tai treong
Pai hoc Y Dwoc TP. H6 Chi Minh; nhan béng thac si Dwgc, chuyén nganh
Céng nghé dwgc pham va bao ché thudce tai Pai hoc Y Dugc TP. HCM.
Hién nay, ba giang day va nghién cttu tai Khoa Dugc — Pai hoc Y Duoc
Buon Ma Thuot.

Linh viec nghién ciru: Héa Ly Duoc — Bao Ché

Huynh Van Chung sinh nam 1990. Ong tot nghiép Pai hoc tai treong Dai
hoc Quy Nhon (st pham hda); nhan béng thac si Hoéa phan tich tai
Truong Pai hoc Khoa hoc — Pai hoc Hué. Hién nay, 6ng giang day va

nghién cttu tai Khoa Duegc — Pai hoc Y Dwoc Buon Ma Thudt.

Linh vwc nghién ciru: Héa phan tich — Kiém nghiém

Huynh Thi Nhu Quynh sinh ndm 1987. Ba t6t nghiép dai hoc (cong nghé
Hoa hoc) tai treong Dai hoc Lac Hong; nhan bz‘?mg thac si Ky thuat Hoa
hoc tai Pai hoc Bach Khoa TP. HCM. Hién nay, ba giang day va nghién

cttu tai Khoa Duoc — Pai hoc Y Dwoc Budn Ma Thuot.

Linh vyec nghién citu: Cong nghé hoa hoc, bao ché duoc liéu

Tran Lwu Phic sinh ndm 1991. Ong t8t nghiép DH tai truong DH Tay
Nguyén (Su pham Hoéa hoc); nhan bing thac s§ Héa hoc, chuyén nganh
Hoéa httu co tai treong DH su pham Ha Noi. Hién nay, 6ng giang day va
nghién cttu khoa hoc tai khoa Duwoc - PH Y Dugc Buén Ma Thuét.

Linh viec nghién citu: Hoa hitu co.
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