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Summary
A capillary electrophoresis method for simultaneous determination of piracetam and cinnarizine in
pharmaceutical formulations was established: Fused-silica capillary column (effective column length:
31.5 cm, total column length 40.0 cm; internal diameter: 100 um); background electrolyte: 200 mM
acetate buffer at pH 5 in water : methanol (2:1, v/v); voltage: 20 kV; current: 300 uA; column
temperature: 25 °C; sample injection: 35 mBar - 4s; detection at 214 nm. The method was validated
for the system compatibility, specificity, linearity range, precision and accuracy; the recovery greater

than 98%.
preparations.

The method can be applied to assess the content of piracetam and cinnarizine in
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Pat van dé

Trén thi trwdng hién cé nhidu ché phdm
thuéc phbéi hop cinnarizin va piracetam.
Cinnarizin thuong duoc biét dén la thube khang
histamin H1 dung dé phong say tau xe, réi loan
tién dinh nhw choéng mat, u tai, budn nén, nén
trong bénh Méniére, rdi loan mach n3o va mach
ngoai vi khac. Piracetam tac déng dén nao va hé
than kinh trung wong, cé tac dung bao vé hé ndo
bd khai tinh trang thiéu hut oxy. Hai hoat chét nay
thuc day 1&n nhau chéng gidm oxy, tang lwu
lwong mau ndo; thwdng dung diéu tri rdi loan tién
dinh, phong nglra say tau xe, say song va chirng
dau ntra dau, thiéu mau cuc bd... !

Hién nay, & Viét Nam va trén the gioi chi co
cac quy trinh dinh lwong riéng tivng thanh phan
hodc dinh lwong ddng thoi cinnarizin va
piracetam bang s&c ky Idng hiéu nang cao,
quang phd UV-Vis, sic ky 16p méng, chuin do
acid - base... nhung chwa cé quy trinh dinh
lwong ddng thdi cinnarizin va piracetam trong
ché phdm bang dién di mao quan. Xuét phat tiy
nhitng li do trén, dé tai “Xay dung phwong phép
dinh lwong déng thoi piracetam va cinnarizin
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trong ché pham thubc bang dién di mao quan”
dwoc thywc hién véi hai muc tiéu: Xay dwng
phwong phap dinh lwong dong thoi piracetam
va cinnarizin trong ché pham thuéc bang dién di
mao quan Ung dung phwong phap da xay
dwng dé dinh lwong mot s6 ché phdm cha
piracetam va cinnarizin Iwu hanh trén thi tredng.

Nguyén liéu va phwong phap

D6i twong nghién clru

Mot sb ché phdm chira déng thoi piracetam
va cinnarizin, cdc mau dwoc ma héa tr CPO1
dén CPO05.

Trang thiét bi, dung méi, héa chat

Chat déi chiéu: Cinnarizin - S6 kiém soat
0103171, ham lwgng 100,08 %, d6 am 0,04 %
(Vien Kiém nghiém thuéc Trung wong).
Piracetam - Sé kiém soat 0217291.02 - ham
lwong 100,15 % (nguyén trang) (Vién Kiém
nghiém thubc Trung wong).

Trang thiét bj: May dién di mao quan Agilent
7100 dau do PDA (MY); bé siéu am Elmasonic
S100H (Btrc); can phan tich A&D (Han Quéc);
may do pH Sension” pH3 Hach (My); micropipet
Labnet (My) va cac dung cu thady tinh chinh xac.

Dung méi - héa chéat: Methanol (MeOH),
CH3;COOH, CH3COONa, NaH,PO,, natri
tetraborat decahydrat, acid boric, acid
phosphoric d&u c6 ngudn géc tir Hang Merck
(Buc); NaOH, nwéc deion c6 ngdn gbc tw
Coéng ty Agilent (My).

Phwong phap nghién ctru
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Chuéan bj mau

Mé&u chudn: Pha dung dich chudn géc
cinnarizin 1000 ppm va piracetam 2000 ppm
trong MeOH, lac déu, siéu am, loc qua mang loc
0,45 pm. Phdi hop va pha lodng dung dich
chuadn géc voi MeOH dé duoc cac dung dich
chuan lam viéc co ndng doé phu hop.

Ma&u tréng: MeOH.

Mé&u th: Can moét lwong bot thubc twong
dwong 40 mg piracetam (hoac twong dwong 2,5
mg cinnarizin) cho vao binh dinh mdc 100 ml,
thém MeOH dén vach, l&c déu, siéu am 15 phut
& nhiét d6 25 °C, loc qua mang loc 0,45 pm.
Tiém vao hé théng dién di.

Kh3o sat diéu kién dién di

Cé dinh céc théng sé: Cot mao quan silica
(Chiéu dai hiéu dung: 31,5 cm - chiéu dai téng:
40 cm - dwdng kinh ngoai: 360 um, duwong kinh
trong: 100 um), nhiét dé cassette: 25 + 1 °C,
dién thé nguén: 20 kV, cuerng do dong: 300 pA,
bwéc séng phat hién: 214 nm, tiém mau:
35 mBar - 4 giday. Khado sat Iwa chon dung dich
dién ly nén (BGE): dém borat 25 mM pH 9, dém
phosphat 25 mM pH 7, dém acetat 200 mM pH
5, dém acetat 200 MM pH 5-MeOH =2 - 1.

Xt ly cét: Hoat hoéa c6t mao quan lan dau:
Nuwéc 5 phut - NaOH 1 M 30 phat - NaOH 0,1 M
30 phut - nwéc 5 phut - BGE 5 phut. Gitra cac
lan tiém: NaOH 0,1 M 2 phdt - nwéc 2 phut -
BGE 2 phut.

Tham dinh phwong phdp phéan tich

Phwong phap dwoc thdm dinh theo yéu ciu
cia ICH (International Conference on

Harmonisation) vé& thdm dinh qui trinh phan tich
gbm cac tiéu chi: Tinh twong thich hé théng, d6
dac hiéu, khodng ndéng dd tuyén tinh, d6 dung,
do chinh xac P,

X ly sé liéu

Céc s6 liéu dwoc xi ly théng ké va tinh toan
dva vao phan mém Microsoft Excel 2013.

Két qua va ban luan

Két qua khao sat diéu kién dién di

Mau th&r duwoc xr ly theo quy trinh dwoc st
dung dé khao sat diéu kién dién di vaoi cac dung
dich BGE khac nhau. Két qua trén dién di db thu
dwoc cho thay: Khi sir dung dung dich dém
acetat 200 mM pH 5 (hinh 1c) cho céac pic tach
nhau hoan toan so véi dung dich dém borat
25 mM pH 9 (hinh 1a) va dém phosphat 25 mM
pH 7 (hinh 1b) nhwng pic piracetam va cinnarizin
bi ché va x4au chan. Tiép tuc phéi dung dich dém
acetat 200 mM pH 5 v&i MeOH theo ty 1€ 2:1 thi
hinh dang céac pic tét hon (hinh 1d). Phuong
phap st dung k¥ thuat dién di mao quan vung,
pH la yéu t6 quyét dinh kha ndng tach cac chét.
Tai pH 5 cho két qua tach tét nhwng hinh dang
pic chuwa tét. Viéc thém dung méi hivu co vao hé
dém lam thay ddi hang sé dién mdi cia dung
dich dién ly nén dan dén thay dbi tbc d6 dong
dién thdm, ngoai ra con cai thién do6 tan cta cac
chét phan tich nén gép phan cai thién hinh dang
pic. Thoi gian cac pic ra hét trong vong 5 phdt,
nhanh hon so v&i phwong phap HPLC da
cong b 1a 7 phat M.,
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Hinh 1. Pién di db khéo sét cac dung dich dién ly nén
a) bém borat 256 mM pH 9, b) Bém phosphat 25 mM pH 7,
c) Dém acetat 200 mM pH 5, d) Bém acetat 200 mM pH 5 - MeOH =2 - 1

T két qua nay, lwa chon diéu kién dién di la:
Cot mao quan silica (Chiéu dai hiéu dung:
31,5 cm - chiéu dai téng: 40 cm - dudng kinh
ngoai: 360 ym, dwdng kinh trong: 100 um), nhiét
do cassette: 25 + 1 °C, dién thé ngudn: 20 kV,
cwong do dong: 300 pA, buéc song phat hién:
214 nm, tiém méau: 35 mBar — 4 gidy, dung dich
dién ly nén: Bém acetat 200 mM pH 5 - MeOH =
2-1.

Két qua tham dinh phwong phap

Tinh phu hop hé théng: Tién hanh tiém lap
lai 6 1&n dung dich hdn hop chuidn gdm
cinnarizin 25 ppm va piracetam 400 ppm trong
MeOH. Két qua khéo sat: RSD cua thi gian lwu
va dién tich pic < 3% @ hé sb dbi xing:
0,8 < As =< 1,5; d0 phan gidi gilba cac pic
Rs = 1,5; s6 dia ly thuyét N > 2000 cho thay hé
thdng dién di mao quan twong thich dé phan tich
dinh lwgng dong thoi cinnarizin va piracetam.

Bang 1. Kho sét tinh phu hop hé thdng (n = 6)

tz (phut) S (mAU.s) As Rs
. .. B 2,878 59,4
Cinnarizin RSD (%) 1.6% 0.4% 0,9 6560 -
, B 4,647 385,3
Piracetam RSD (%) 16% 0.1% 0,8 8136 10,1

(tr: thoi gian lwu; S: dién tich pic; N: Sé dia ky thuyét: As: Hé déi ximg; Rs: D6 phéan gii)

Tinh ddc hiéu

Tién hanh dién di mau trdng, mau chuan
cinnarizin, mau chuén piracetam va mau thr véi
cung diéu kién. Két qua cho thay: Trén mau the
xuét hién pic cinnarizin va piracetam c6 thdi gian
lwu twong (ng trén dién di d& mau chuén
cinnarizin va piracetam, trén dién di dd cla

mau trang khéng cé pic twong (rng, cac pic tach
nhau hoan toan (d6 phan gidi Rs = 1,5); cac pic
dat dd tinh khiét pic cao. Phd UV-Vis tai thoi
gian Iwu trén dién di d mau thir gibng véi mau
chudn (hinh 2). Cac két qud nay cho thay
phwong phap c6 do dac hiéu.
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Hinh 2. Dién di do tinh dac hiéu (a) mau chudn cinnarizin, b) mdu chuan piracetam,
¢) mau th va (d) mau trang; phé UV-Vis va dé tinh khiét (e) cinnarizin va (f) piracetam

Tinh tuyén tinh

T dung dich chuan gbc, pha day dung dich
chudn cinnarizin 10 — 40 ppm va piracetam 160
— 640 ppm trong MeOH. Tién hanh dién di, ghi
nhan dién tich pic cinnarizin va piracetam. St
dung chirc n&ng phan tich hdi quy “Regression”
trong Excel 2013, st dung trdc nghiém F dé
kiém tra tinh twong thich cla phuwong trinh

hdi quy, trac nghiém t dé kiém tra y nghia cla
cac hé sé a, b. Két qua cho thay c6 mdi twong
quan tuyén tinh gitra dién tich pic va nong do
(R=0,99) v&i phwong trinh hdi quy cla
cinnarizin va piracetam twong trng la j = 2,41x

va y=0,75x + 120,71.

Bang 2. Két qua tinh tuyén tinh

Kh9ang tuyén Hg so Significance F  P-value, P-value, Phu’g’{rg trinh
tinh (ppm)  twong quan R hoi quy
Cinnarizin 10— 40 0,99 1,68 x 10° 1,68 x 10°° 0,49 y=2,41x
Piracetam 160 — 640 0,99 4.81x10° 0,47 5x10°% 3y =0,75x + 120,71

D6 chinh xac

Do I1&p lai: Tién hanh dién di 6 mau thir duoc
x& ly mau theo quy trinh da chon trong cung
ngay. Xac dinh % ham lwgng cac chét trong cac
mau thtr dwa vao mau chuan dwoc chuan bj
trong cung ngay.

D6 chinh xéac trung gian: Tién hanh twong tw
do 1ap lai nhwng khac ngay. Tinh RSD (%) cla
ham lwong cac chét trong ngay va khac ngay,
két qué duoc trinh bay & bang 3.

Bang 3. Két qua dé chinh xéac

Lap lai (n = 6)

Chinh xac trung gian (n = 6)

Cinnarizin Ham lwgng trung binh 99,64% 99,44%
RSD 1,10% 0,99%

Piracetam Ham Ilwong trung binh 100,13% 100,18%
RSD 0,77% 0,78%
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Do 1ap lai va chinh xac trung gian méi chét
déu c6 RSD < 2%, dat yéu cau cho mét quy
trinh dinh lwong Pl Két qua ham lwong trung
binh ctia méi chéat gitra d6 18p lai va dd chinh
xac trung gian khac nhau khéng cé y nghia
théng ké (p > 0,05).

D6 dung

D dung dugc tién hanh béng cach thém mot
lwgng chat chudn méi chat & 3 mirc twong (g
voi 10%, 20%, 30% so voi néng do dinh lvong
vao mau thtr, méi mirc nong dd chuan bi 3 mau.
Tinh ty 1& thu hoi (%), két qué duoc trinh bay
trong bang 4.

Bang 4. Két qué dé dung

Cinnarizin Piracetam
Chuén Lwong _—. Chuén . Ty Ié
thém  tim thay Tl},’éf?(ot/”)“ TB (%) ’?%7 thém vao Ltzg"? t”)" thu héi  TB (%) ’?;%3
véo (ug)  (ug) ° ° (vg) ) °
250 250,1 100,0 6000 6002,7 100,0
250 250,1 100,0 100,4 0,6 6000 6009,2 100,2  100,0 0,1
250 2525 101,0 6000 5995.9 99.9
500 4915 98,3 12000 120135 100,1
500 509,1 101,8 100,1 1,8 12000  11773,3 98,1 99,7 1,4
500 501,3 100,3 12000 120952 _ 100,8
750 737.9 98.4 18000  17683,0 982
750 758.7 101,2 100,1 15 18000  17797,8 98,9 987 0,5
750 755.4 100,7 18000 178372 991

Nhén xét: b6 dung dat yéu cau voi ty 1é thu
hdi mdi chat nam trong khoang gi¢i han cho
phép 1a 98 — 102% ©.

ng dung phwong phap da xay dwng trén
moét s6 ché pham lwu hanh trén thi trwong

Phwong phap da thdm dinh da do tin cay dé
danh gia ham lwgng cinnarizin va piracetam
trong mot s6 ché pham trén thi trwong (CPO1
dén CPO05) du6i dang két hop 400 mg
piracetam va 25 mg cinnarizin (bang 5).

Bang 5. Két qua dinh luong mét sé ché pham trén thj truong

Ham Iwong so nhan trung binh

STT Ma héa ché pham = s
Cinnarizin Piracetam
1 CPO1 100,13% 99,84%
2 CP02 101,07% 100,28%
3 CP03 99,35% 100,27%
4 CP04 98,56% 98,87%
5 CP05 98,62% 101,18%

Nhén xét: Cac ché pham trén thi trwong co
ham Iwgng cinnarizin va piracetam c6 ham
lwong so v&i gia tri trén nhan to 98,56 -
101,18%, déu nam trong gidi han chap nhan cho
phép cla cinnarizin la 90 - 110% va cua
piracetam 14 93 - 107% .

Két luan

Phuong phap dinh lvong dong th&i cinnarizin
va plracetam trong ché pham béng dién di mao
quan da xay dwng dwgc céd tinh chon loc, dd
chinh xac cao (RSD < 2%), d6 dung tét voi do
thu héi ttr 98,2 - 101,8%, khoang tuyén tinh phu
hop va quy trinh x& ly mau kha don gian.
Phwong phap nay cé thé ng dung dé kiém soat
chat lwong cac san phdm chira cinnarizin va
piracetam trén thj trvdng.
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