NGHIEN CUU KHOA HQC

XAY DUNG, THAM BINH PHUGNG PHAP DINH LUGNG
TOLPERISON HYDROCLORID TRONG VIEN NEN BANG HPLC

NGUYEN THU PHUONG, TRAN THI HONG ANH

Vién Kiém nghiém thuéc Trung wong

Tir khéa: Tolperison hydroclorid, dinh lwong, HPLC, tham dinh phwong phdp phan tich

1. Pjt van dé

Tolperison hydroclorid c6 tén khoa hoc la
2-methyl-1-(4-methylphenyl)-3-piperidin-1-ylpropan-
1-on hydroclorid.

Cér}g thac phan t: C,(H,;NO. HCI

Khoi Iwvgng phan tir 281,83

Cong thirc cau tao:

Tolperison hydroclorid 1a thudc c6 tac dung giam
truong luc co van, gian mach ngoai vi dugc dung trong
cac truong hop bénh 1y than kinh kém triéu ching co rat
co nhu co co sau viém ndo, ching liét tity song co thit,
liét nira ngu i, co ciing co do bénh Parkinson. Cac bénh
khac nhu xo ciing dong mach gay tic, bénh Raynaud,
xanh tim dau chi [2]. Trén thi trudng hién nay c6 cac ché
pham chira hoat chat trén nhu Mydocalm ciia Gedeon
Richter, Jedorazon tabs ciia nha san xudt NEW-New
Gene Pharm Inc, ngoai ra c6 Topermak 150, Topermak
50 cta Cong ty C6 phan Dugc Pong Nai.

Tuy nhién, trong cac Duogc dién My§, Anh, Nhat va
Viét Nam hién hanh déu chua c6 chuyén luédn vién nén
tolperison hydroclorid, chi trong Dugc dién Nhat XVI
c6 chuyén luan nguyén li€u tolperison hydroclorid. Do
do6, viéc xdy dung tiéu chuin cho ché phdm vién nén
tolperison hydroclorid 1a can thiét dé dap tng yéu cau
xdy dung tiéu chuin co so va gop phan nang cao kha
ning kiém tra chat lugng thudc. Trong khudn khd bai
bao nay, chung t6i mudn trinh bay viéc xdy dung va
thAm dinh quy trinh phan tich dinh tinh, dinh lugng
tolperison hydroclorid trong ché pham thudc vién nén
bao film.

2. Thue nghiém
2.1. Thiét bi, dung cu, héa chat va chit chuin
2.1.1. Thiét bi va dung cu
ba duogc hi€u chuan theo ISO/IEC 17025 bao gom:
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- May séc ky long Water voi detector DAD;

- Can phan tich Mettler Toledo AG245, 6 chinh xac
0,01 mg;

- May l4c siéu 4m Branson;

- Cot Phenomenex RP18 (25 cm x 4,6 mm), 5 pm;

- B6 loc dung cho sdc ky;

- Cac dung cy thuy tinh: binh dinh muc, pipet chinh
xéc va ong dong. ..

2.1.2. Héa chdt, dung moi va chat chudn

- Kali dihydrophosphat, triethylamin va acid
phosphoric loai tinh khiét phan tich;

- Methanol, acetonitril va nudc loai dung cho séc ky
long;

- Chit chuan: Tolperison.HCI, NSX: Sigma, SKS:
K89274N, ham lugng 99,80% C,H,,NO. HCI (nguyén
trang).

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

- Vién nén bao film Tolperison hydroclorid, L6 SX:
001, NSX: 09/01/2017, HD: 08/01/2020, Cong ty Co
ph?m Duoc phém Phtic Vinh.

Cong thirc bao ché 1 vién nén bao film chira:

Tolperison hydroclorid 50 mg

Ta dugc vira di (KLTB vién = 154,53 mg)

- Mau placebo: La mau gia duoc c6 thanh phan
gidng mau thir nhung khong c6 tolperison hydroclorid.
2.2.2. Phuong phap nghién ciru
2.2.2.1. Diéu kién sic ky [11,[41,[5]

- Cot Phenomenex Rp 18 (250 x 4,6 mm, 5 pm)

- Detector UV: 259 nm

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

- Thé tich tiém: 20 pl

- bém pH 3,65: Hoa tan 1,7 g kali dihydrophosphat
trong 800 ml nudc cét, thém 8 ml triethylamin, pha
lodng véi nude vira da 1000 ml, khudy déu. Piéu chinh
pH vé 3,65 bang acid phosphoric va loc qua mang loc
0,45 pm.

- Pha dong: Acetonitril - dém pH 3,65 (30 : 70)



2.2.2.2. Phuong phap xir ly mau [4]

- Dung dich chudn: Can chinh xac khoang 25,0 mg
tolperison hydroclorid chuin vao binh dinh mtrc 50 ml,
thém 35 ml methanol, lic siéu am dé hoa tan, pha lodng
v6i methanol dén vach, lic déu. Hut chinh xéac 5,0 ml
dung dich trén vao binh dinh mc 50 ml, pha loang voi
pha dong dén vach, lic déu, loc qua mang loc 0,45 um.

- Dung dich thir: Can chinh xac mét luong bot thude
tuong Ung vaoi 25,0 mg tolperison hydroclorid vao binh
dinh muc 50 ml, thém khoang 35 ml methanol, lac siéu
am dé hoa tan, pha loang v&i methanol dén vach, lic
déu. Hat chinh xac 5,0 ml dung dich trén vao binh dinh
muc 50 ml, pha loang véi pha dong dén vach, lac déu,
loc qua mang loc 0,45 um.

- Dung dich placebo: Cén 52,3 mg mau placebo vao
binh dinh mirc 50 ml, thém khoang 35 ml methanol, lac
siéu am dé hoa tan, thém vira du thé tich véi ciing dung
moi, lic déu. Huat 5,0 ml dung dich trén va pha lodng
vira du 50 ml biang pha dong, lic déu, loc qua mang loc
0,45 pm.

Tién hanh tiém 1an luot cac dung dich placebo, dung
dich chuén, dung dich thir vao hé thdng sic ky. Ghi lai
sic ky d6 va xac dinh d4p tng cta cac pic chinh trén sic
ky d6 thu dugc.
2.2.2.3. Tham dinh phuong phap [3]

Tién hanh thim dinh phuong phap phan tich véi cac
chi tiéu d6 dic hiéu, do tuyén tinh, d6 diing, khoang xac
dinh, do lap lai va d6 chinh xac trung gian.
2.2.2.4. Panh gia két qua

- Pinh tinh: Dya vao hai tiéu chi:
i 0l Chrmrioegram
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Hinh 3. Sic ky do ciia dung dich chudn

+ Thoi gian luu: So sanh thoi gian luu cua pic thu
duoc tir sic ky d6 cta dung dich thir voi thoi gian luu
cua pic tolperison hydroclorid thu dugc tir dung dich
chuén.

+ Ph6 UV-VIS: Trung phdé UV-VIS ctia hai pic trén
sac ky d6 thu duge tir dung dich chuan va dung dich thir
cho két qua hai pho phai tuong tmg véi nhau (dnh gia
bang hé s6 triung phd match).

- Dinh lugng: So sanh dién tich pic thu dugc tir dung
dich thtr véi dién tich pic thu dugce tu dung dich chuan
va ham luong ciia chit chuén.

3. Két qua va ban luin
3.1. D¢ dac hiéu

- Tién hanh sic ky dung dich placebo, dung dich
chudn tolperison hydroclorid va dung dich thtr theo quy
trinh phan tich.

- Trén cac sic ky dd thu duoc, mau tring khong cho
dap tmg pic, dung dich placebo khong thay xuat hién pic
nao c6 thoi gian luu tuong tmg véi thoi gian luu cua pic
chinh trén sic ky d6 ctia dung dich chuan.

- Dung dich thir cho 1 pic chinh c6 thoi gian luu
khoang 5,5 phut twong tng voi thoi gian luu cua pic
chinh trén sic ky d6 cta dung dich chuan.

- Céc pic tolperison hydroclorid cuia dung dich chuén
va thir déu tinh khiét, hé sé tinh khiét cia ca 2 pic déu
1a 1,000; hé sb trung phé UV-VIS cua pic tolperison
hydroclorid ctia dung dich chuan va thir 14 0,996.

Két qua dugc thé hién ¢ Hinh 1, Hinh 2, Hinh 3,
Hinh 4 va Hinh 5.

Hinh 2. Sic ky do cia dung dich placebo

atpBea sl [voraingen.
wl
t:j
i |
..] |
! |
| Ly .
T I -1 gl
-L_'_'fn""m T R T
i

Hinh 4. Sic ky do cua dung dich thir
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may

Hinh 5. Triing pho UV-VIS pic tolperison hydroclorid ciia dung dich thit va chudn,
(1): phé UV-VIS pic tolperison hydroclorid ciia dung dich thit, (2): phé UV-VIS pic tolperison hydroclorid ciia dung dich chudn

3.2. Tinh thich hop ciia h¢ thong sic ky

Str dung dung dich chuén trong phﬁn thir d6 dac hiéu.
Tién hanh sic ky dung dich chuan 06 lan v6i nhiing didu
kién nhu mo ta & quy trinh phan tich dinh luong va ghi
lai thoi gian luu, dién tich pic, két qua thé hién trong

Bang 1.
Bing 1. Két qua kiém tra tinh thich hop ciia
hé thong sdc ky

S Thoi gian luu (phut) Dién tich pic

(mAU.s)

1 5,539 3411914

2 5,534 3401917

3 5,532 3408190

4 5,526 3405820

5 5,522 3404023

6 5,517 3413571

TB 5,528 3407573

RSD (%) 0,15 0,13

Phuong phap HPLC da st dung c6 d6 lap lai cao,
RSD cuia dién tich pic 1a 0,13% (< 2,0%); cia thoi gian
Ivu 14 0,15% (< 1,0%). Pic ¢6 hé sb kéo dudi T = 1,2
dat yéu cau (T < 2,0). Nhu vay, phuong phap HPLC
trén 1a phu hop cho viéc phan tich dinh tinh, dinh lugng
tolperison hydroclorid trong ché pham.

3.3. Khodng tuyén tinh

Khio sit trén ddy dung dich chuan tolperison
hydroclorid di dugc chuan bi v6i ndng do tir 20 pg/ml
dén 80 pg/ml, twong tmg tir 40% dén 160% so voi ndng
d6 dinh lugng. Két qua thu dugc thé hién ¢ Bang 2 va
Hinh 6.

Trong khoang ndng dé tolperison hydroclorid tir
20 pg/ml dén 80 pg/ml, c6 sy twong quan tuyén tinh
chat ché giira nong d¢ va dién tich pic v6i hé s tuong
quan r = 1,000.
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Bing 2. Két qua khdo sat khodng tuyén tinh

Stt | % so véi nong Néng dj Dién tich pic
do dinh lugng Tolperison (mAU.s)
HCI (ug/ml)

1 40 20,64 1370756

2 60 30,96 2045675

3 80 41,28 2747710

4 100 51,60 3400031

5 120 61,92 4112368

6 160 82,56 5382913
Phuong trinh hdi quy tuyén tinh: y = 65045 x + 43990
He so tlrrofng quan :r= 1,000
% hé s6 chan é nong d§ 100%: Y =1,29%
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Hinh 6. Do thi khdo sdt khodng tuyén tinh
3.4. Dy dung

b6 dung cua phuong phap duoc tién hanh theo
phuong phap thém chuan vao mau placebo.

Chuan bi cdc mau tw tgo: Can chinh xac mot luong
tolperison hydroclorid chuan 1an lugt twong g khoang
20 mg; 25 mg va 30 mg tolperison hydroclorid va
khoang 52 mg placebo (lugng placebo cuia ntra vién) vao
binh dinh mirc 50 ml. Thém khoang 35 ml methanol, lic
siéu am dé hoa tan, thém vira du thé tich véi ciing dung
moi, lac déu. Hut chinh xéac 5,0 ml dung dich thu duoc
chuyén vao binh dinh muc 50 ml, thém pha dong vira da
dén vach, lac déu, loc qua mang loc 0,45 um. Thu dugc
cac dung dich c6 nong do bang 80%, 100%, 120% so
Vo1 néng do dinh luong. Mdi mirc néng d tién hanh 3
mau doc lap.

Dung dich chuan: La dung dich chuan & muc 3.1. Do
dac hiéu.



Tién hanh sic ky véi nhitng diéu kién nhu mé ta & muc 2.2.2.1 va ghi lai dién tich pic, tinh ti 1& thu hoi, két qua
duoc ghi lai trong Bang 3.
Bing 3. Két qua khdo sdt do diing ciia phicong phap

S % so voi dinh Lugng cén Luwong chudén thém Dién tich pic | Lwong chudn tim % thu
luong mau placebo vao (mg) (mAU.s) lgi (mg) hoi
(mg)
1 80% 51,7 20,90 2769392 20,93 100,33
2 80% 52,1 20,85 2761476 20,87 100,28
3 80% 52,3 20,75 2769899 20,93 101,07
4 100% 51,9 25,90 3431534 25,93 100,31
5 100% 52,2 26,10 3441678 26,01 99,84
6 100% 52,5 26,25 3436034 25,96 99,11
7 120% 51,7 30,60 4071843 30,77 100,75
8 120% 52,3 30,75 4061232 30,69 100,00
9 120% 52,5 30,95 4067139 30,73 99,50
% Thu hdi trung binh = 100,13%; n = 9; RSD = 0,60%

Ti‘lé thu héi‘cﬁa tolperison hydroclorid dat tir 99,1% dén 1‘01 ,'1 %, ndm trong gidi han tir 98,0% dén 102,0% theo
yéu cau RSD déu < 2,0%. Nhu vay phuong phép c6 do thu hoi tot.
3.5. Khodng xdc dinh

Khoang xéc dinh duoc suy ra tir két qua phan danh gia do ding va do tuyén tinh cia phuong phéap 1a tir
0,04 mg/ml dén 0,06 mg/ml (twong ung 80% dén 120% ndng do dinh lugng).
3.6. Dy chinh xdc
3.6.1. Do lap lai

Tién hanh dinh luong tqlperison ,HCI trong vién nén tolper’ison hydroclorid trén 06 dung dich thir dugc chuén bi
nhu myc 2.2.2.2 véi céc diéu kién sac ky nhu muc 2.2.2.1. Két qua dugc trinh bay & Bang 4.
3.6.2. Do chinh xdc trung gian

Kiém ngh@ém vién 2 tién‘hémh dinh 1uo’ng tolperison hydroclorid trén ciing mot mau ché phdm, vao mot ngay
khac. Cach tién hanh nhu phan d¢ 1ap lai. Két qua dugc trinh bay ¢ Bang 4.

Bing 4. Két qua dénh gia dé lap lai va dg chinh xdc trung gian ciia phwong phdp

Stt KNV 1 KNV 2
Ngay: 09/3/2017 Ngay: 10/3/2017
Khéi lugng méu Dién tich pic Ham lwong Khoi lwong miu Dién tich pic Ham lwong
thir (g) (mAU.s) % thir (g) (mAU.s) %
1 0,0799 3429661 100,63 0,0793 3370998 99,93
2 0,0809 3445763 99,85 0,0795 3356566 99,25
3 0,0812 3441703 99,37 0,0784 3346539 100,34
4 0,0798 3405577 100,05 0,0786 3352425 100,26
5 0,0795 3407474 100,48 0,0815 3501871 101,00
6 0,0804 3443766 100,42 0,0785 3366012 100,79
TB =100,13%; n = 6; RSD = 0,47% TB =100,26%; n = 6; RSD = 0,63%
TB =100,20%; n=12; RSD =0,53%

Két qua cho thy phuong phéap dinh lugng c6 do chinh xac cao véi d¢ lap lai trong ngay 1a 0,47% va 0,63%; do
1ap lai gitra hai KNV 1 0,53%, déu dat yéu cau RSD phai < 2,0%.
4. Két luan

Qua khao sat chung t6i da xay dung duoc quy trinh dinh tinh, dinh lugng tolperison hydroclorid trong ché pham
vién nén bao film bang phuong phap sic ky 1ong hiéu ning cao. Quy trinh da xay dung dic hiéu voi hoat chét
tolperison hydroclorid, c6 d6 twong quan tuyén tinh chit ch& gitra ndng d6 va dién tich pic dap ung. Pong thoi quy
trinh phan tich nay ciing c6 o dung, do chinh xac cao, thich hop dé dinh tinh, dinh lwong thanh phan tolperison

4 Tap chi KIEM NGHIEM THUOC - S6 2.2018; Tap 16.(60)



hydroclorid trong ché pham vién nén bao film. Mit khac quy trinh phan tich nay c6 cac diéu kién vé trang thiét bi,
may moc, dung mdi hda chat phu hop véi da so cac phong thi nghiém. Dua trén cac két qua thu dugc chung toi de
nghi c6 thé 4p dung quy trinh da xay dung trén dé dinh lugng tolperison hydroclorid trong cac ché pham vién nén.
Tai liéu tham khao
1.BO Y té - Vién Kiém nghlem thube Trung wong (2010), Dam bao chdt lwong thuéc va mét s6 phwong phdp kiém nghiém
thuée (Tai liéu dao tao nang cao vé kiém nghiém thudc).

2. Tao Duy Cén (1994), Tra ciru tong hop Thuéc va Biét dugc nude ngoai, Nha xuét ban Khoa hoc va K§ thuat, trang
1074.

3. ICH Harmonized Tripartite guidelines, Validation of Analytical Procedures: Text and Methodology Q2, 2005, 1-13.

4. Md. Saiful Islam, Md. Rafiquzzaman, Md. Taleb Hossain, Sukalyan Kumar Kundu, Taslima Akter, Md. Abul Kalam,
“Development and validation of rp-hplc method for estimation of tolperisone hydrocloride in bulk and tablet dosage
form”, World journal of pharmacy and pharmaceutical sciences, Volume 5, Issue 2, 180-190.
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SUMMARY

A simple HPLC method for identification and quantitation of Tolperisone hydrochloride in film-coated tablets was
developed with chromatographic conditions including a column packed C18 (250 x 4.6 mm, 5 um), detector UV at
259 nm, flow rate was 1.0 ml/min, injection volume was 20 ul and the mobile phase consiting acetonitrile and buffer
pH 3.65 (30:70). The proposed method was validated as per ICH guidelines for the parameters: specificity, linearity,
accuracy, repeatability and intermediate precision. As the results, this method can be employed for routine quality control
analysis of Tolperisone hydrochloride in film-coated tablet dosage form.

(Ngay nhan bai: 16/11/2017 ; Ngay phdan bién: 20/3/2018 ; Ngay duyét dang: 29/4/2018

DINH LUGNG PONG THOI PIRACETAM VA CINARIZIN
TRONG PHEP THU PO HOA TAN BANG PHUONG PHAP HPLC

PHAM HONG MINH, NGUYEN TH] HANG, TRAN THUY HANH
Vién Kiém nghiém thuoc Trung wong

Tir khoa: Dinh luvong déng thoi, piracetam, cinarizin, HPLC, d¢ hoa tan.

1. Pit vin dé

Cinarizin 1a mét thudc khéng histamin (H1) c6 tac
dung chdng tiét acetylcholin va an than, ngoai ra cinarizin
ciing dugc ding trong céac rdi loan tién dinh. Piracetam
(dan xuit vong cta acid gamma amino-butyric, GABA)
c6 tac dung truc tiép dén ndo dé 1am ting hoat dong cua
ving doan nio (viing nio tham gia vao co ché nhan thirc,
hoc tap, tri nhd, su tinh tdo va y thuc). Trén thi truong
hién nay dang luu hanh kha nhiéu dugc pham chira dong
thoi piracetam va cinarizin, thu6c duge chi dinh trong
truong hop thiéu ning tudn hoan nio, suy giam tri nhg,
kém tap trung, sa sat tri tué do nhdi mau ndo nhiéu 6; cac
triéu ching cua rdi loan tlen dinh nhu u tai, chong mat.

Hién nay trong mét s6 dugc dién [1],[41,[5],[6] m&i
chi co chuyén luan dugc chét cinarizin/piracetam va
thanh phim dang don thanh phan. Phan 16n cac tiéu
chuan co s& cua thanh phdm chira ca 2 dugc chét trén
déu chua co phuong phap dinh luong dong thoi hai hoat
chat nay, dac bi¢t la trong phép thir d§ hoa tan (hodc chi
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thtr @6 hoa tan cua cinarizin, hoac thir d6 hoa tan cua
c hai hoat chat nhung v6i hai hé sic ky khac nhau). Do
moi truong thr d6 hoa tan khac biét nhiu so voi pha
dong, budc song phat hién thap, pic piracetam ra sém
nén thudng bi nhidu béi pic cia ta dugc va dung moi.
Dé khic phuc nhugc diém trén, ching t6i da tién hanh
nghién ciru, khao sat thay d6i diéu kién sic ky, dung moi
pha miu dé dua ra phuong phap dinh luong dong thoi
hai hoat chét piracetam va cinarizin trong phép thir do
hoa tan bang phuong phap sic ky long hiéu ning cao
pha dao vdi detector DAD dam bao dd chinh xac, tin
cdy, va tién hanh nhanh chéng.

2. Thye nghiém va két qua

2.1. Thiét bi, dung cu, héa chit, chit chuén

2.1.1. Thiét bi, dung cu:
Str dung thiét bi da dugc hiéu chuan theo ISO/IEC
17025 va GLP.



- May HPLC Shimadzu UFLC va LC-20A voi
detector DAD;

- Cot sic ky Apollo C18 (250 x 4,6 mm; 5 um);

- May thtr 46 hoa tan Pharmatest;

- Can phan tich Mettler Toledo MS 105 c6 d¢ chinh
xac 0,01 mg;

- B6 loc dung cho sdc ky véi mang loc 0,45 wm;

- Céc dung cu thuy tinh chinh xac: Binh dinh muec,
pipet.

2.1.2. Chat chudn

Chat chudn Piracetam, ham lugng 99,81% nguyén
trang; SKS: WS.0113291.01 (Chuén lam viéc cua Vién
Kiém nghiém thubc Trung wong).

Chat chuan Cinarizin, ham lwong 100,08% (khan);
am 0,04%; SKS: 0103171 (Chuan DDVN cia Vién
Kiém nghi¢m thudc Trung uong).

2.1.3. Héa chit thuéc thi

- Acetonitril loai dung cho HPLC (Merck - Germany);

- Kali dihydrophosphat loai PA (Scharlau - Spain);

- Triethylamin loai PA (Scharlau - Spain);

- Acid hydrocloric loai PA (Merck - Germany);

- Nuéc RO.

2.2. Déi twgng va phwong phdp nghién ciru
2.2.1. Péi tiegng nghién ciru

- Vién nang Stufort cap do Cong ty C6 phan Dugc
phim Phuong Doéng san xuit, cong thirc bao ché:
Piracetam 400 mg; Cinarizin 25 mg; Lactose monohydrat
55 mg; Aerosil 5 mg; Magnesi stearat 15 mg.

- MAu placebo MT-0: Gém c4c thanh phin theo cong
thirc bao ché nhung khong co piracetam va cinarizin.

- MAu placebo MT-1: Gém cac thanh phan theo cong
thirc bao ché nhung khong co piracetam.

- MAu placebo MT-2: Gém c4c thanh phin theo cong
thirc bao ché nhung khong co cinarizin.

2.2.2. Phuong phap nghién ciru

2.2.2.1. iéu kién hoa tan

- Thiét bi: Gié quay.

- Moi truong hoa tan: 900 ml dung dich HC1 0,1 N.

- Tbc d6 quay: 100 vong/phiit.

- Thoi gian: 45 phut.
2.2.2.2. Biéu kién sic ky

* Pha dong:

- Pha dong A: Acetonitril - dung dich kali
dihydrophosphat 0,05 M - triethylamin (30:70:0,2).
Diéu chinh pH téi 3,0 bang acid phosphoric.

- Pha dong B: Acetonitrii — dung dich kali
dihydrophosphat 0,05 M — triethylamin (60:40:0,2).
Diéu chinh pH téi 3,0 bang acid phosphoric.

Thoi gian Pha dong A Pha dong B
0 phut 70% 30%
3 phut 0% 100%
7 phut 0% 100%
8 phut 70% 30%

* Cot Apollo RP 18 (250 x 4,6 mm; 5 um).

* Tdc d6: 2,0 ml /phut.

* Detector: 227 nm.

* Thé tich tiém: 50 pl.
2.2.2.3. Phuong phap xir ly mau

* Dung dich thir: Sau thodi gian hoa tan quy dinh, 1dy
mot ph?m dung dich hoa tan, loc, bo 20 ml dich loc dau.
Pha loang 5,0 ml dich Igc thanh 25,0 ml véi pha dong.
Loc qua mang loc 0,45 pm.

* Dung dich chuan:

- Dung dich chuan cinarizin: Can chinh x4c khoang
27,7 mg chuan cinarizin vao binh dinh mic 100 ml,
thém 70 ml dung dich HC1 0,1 N, lic siéu dm de hoa tan,
thém dung dich HC1 0,1 N vira du dén vach, lic déu.

- Dung dich chudn hén hop: Can chinh xac khoang
44,4 mg chuin piracetam cho vao binh dinh mirc
100 ml; thém chinh xac 10,0 ml dung dich chuén
cinarizin va khoang 60 ml dung dich HC1 0,1 N, lic siéu
am dén khi tan hoan toan, thém dung dich HCI1 0,1 N
vira dii dén vach, lic déu. Pha loing 5,0 ml dung dich
thu dugc thanh 25,0 ml v6i pha dong.

* Dung dich placebo MT-0/MT-1/MT-2: Can mot
luong mau placebo MT-0/MT-1/MT-2 tuong dwong véi
mdt vién + 01 vo nang rong va tién hanh thur do hoa
tan theo qui trinh phéan tich. Sau thoi gian hoa tan qui
dinh, 14y dung dich hoa tan trong cc, loc qua mang loc
0,45 um. Pha loang 5,0 ml dich loc thanh 25,0 ml véi
pha dong.

3. Két qua va ban luin

3.1. Lwa chon diéu kién sic ky va xdy dung quy trinh
phén tich

Trén co s¢ tham khao mot s6 tiéu chuén co sd va cac
dugc dién, chung toi da tién hanh khao sat va lya chon
hé sic ky pha dao v6i pha dong 1a (Acetonitril — dung
dich KH,PO, 0,05 M — triethylamin) ty 1¢ (50:50:0,2),
diéu chlnh pH to1 3,0 bang acid phosphoric, dé tach 2
hoat chét piracetam va cinarizin.

Do hoat chit piracetam dwoc rira giai sém nén bi
nhiéu boi cac pic ta duoc va dung méi, nén chung toi
da tién hanh thay ddi ty 1¢ pha dong va chay gradient
dung méi dé tach duoc pic piracetam ma thoi gian luu
clia cinarizin ciing khéng qua dai, dong thoi thay doi
cach xir Iy mau: Pha loang dung dich thu dugc sau khi
thir 46 hoa tan bang pha dong dé han ché anh huong ciia
pic dung méi do sy khéc biét giita dung moi pha mau va
pha dong.

- Vé6i hé pha dong ban dau (chay dang dong) pha
mau trong dung dich HC1 0,1 N: Pic dung méi gan nhu
bi dinh hoan toan vao pic piracetam (Hinh 1).
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- Pha lodng miu trong pha dong va tién hanh chay gradient dung méi véi cac ty 1¢ khac nhau: Ban dau da bat dau
tach dwoc pic dung mdi nhung chua hoan toan (Hink 2). O diéu kién nay, d6 tinh khiét cua pic piracetam (purity) =
0,852753; Anh hudng ciia mau placebo ddi véi pic piracetam ~ 7%.

- Sau qua trinh khao st thay ddi ty 1& pha dong, chung t6i da lya chon duoc diéu kién sic ky thich hop dé dinh
luong ddng thoi piracetam va cinarizin trong phép thir do hoa tan nhu da néu trong muc 2.2.2.2. Véi didu kién sic
ky Iwa chon, pic piracetam tach hoan toan ra khoi pic dung méi, d6 tinh khiét cua pic piracetam (purity) = 0,999999
(Hinh 3). Trén sic ky d6 cho thiy pic piracetam can d6i, gon va da tach hoan toan khoi pic dung méi. Nhu vay viéc

lwa chon cac diéu kién sic ky 1a phu hop.

= p——

SKD ctia dung dich Placebo MT-0

SKD cua dung dich thur
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Hinh 3. Sic ky do cua dung dich thir sau khi lya chon dwoc diéu kién sdc ky

3.2. Thim dinh phwong phdp

Viéc thim dinh duoc tién hanh theo ding huéng dan
thim dinh qui trinh phan tich ciia ICH (Q2) [3]. Cac chi
tiéu can tham dinh bao gdbm d6 dic hiéu, tinh thich hop
cua hé théng, do tuyén tinh, d6 dung, khoang xac dinh
va d¢ chinh xac (bao gém do lap lai va do chinh xac
trung gian).

3.2.1. Tinh dac hiéu

Tiém dung moi pha miu, dung dich chuin, dung
dich thir va cac dung dich placebo vao hé théng sic
ky. Két qua cho thdy, trén sic ky d6 cua dung dich thir
cho 2 pic ¢ thoi gian luu va phé UV tuong tmg véi
pic piracetam va cinarizin trén sic ky d6 cua dung dich
chuan (piracetam ~ 1,8 phut; cinarizin ~ 5,7 phut). Sic
ky d6 miu placebo (MT-0; MT-1; MT-2) khong xut
hién pic tai thoi gian luu tuong tng véi pic piracetam
va/hodc cinarizin. Két qua duogc thé hién trén cac Hinh
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4,5,6,7, 8 cho thdy phuong phap c6 tinh ddc hiéu phu hop cho phép dinh lugng dong thdi piracetam va cinarizin
bang phuong phap HPLC trong phép thir d6 hoa tan.
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Hinh 7. Sic ky do ciia dung dich chudn Hinh 8. Sic ky ciia dung dich thir

3.2.2. Tinh thich hop ciia hé thong sdc ky
Tinh thich hop ciia hé thong sic ky duoc xac dinh bang cach tién hanh tiém 6 1an dung dich chuén c6 ndng do
piracetam 80,53 mg/ml va cinnarizin 5,44 mg/ml. Ghi lai cac gia tri vé thoi gian luu, dién tich pic. Két qua dugc
thé hién ¢ Bang 1.
Bing 1. Tinh thich hop ciia hé thong sdc ky

STT Piracetam Cinarizin
Thoi gian luu (phut) Dién tich pic (mAU.s) Thoi gian luu (phut) Dién tich pic (mAU.s)
1 1,759 281312 5,610 294602
2 1,764 280978 5,618 294641
3 1,759 281263 5,617 294667
4 1,756 281334 5,621 294247
5 1,763 281276 5,632 294863
6 1,764 281847 5,637 294614
TB 1,761 281335,0 5,623 294605,7
RSD (%) 0,19 0,10 0,18 0,07

Céc s liéu cho thy, hé thong sic ky trén phu hop cho viéc dinh lwong piracetam va cinarizin trong phép thir
d0 hoa tan.
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3.2.3. Bé tuyén tinh
Khao sat trén 05 dung dich chudn voi 5 ndng d6 khac nhau (duoc pha lodng tir dung dich chuan gdc voi hé s6
pha loang khac nhau) c6 n6ng do 50%; 75%; 100%, 125% va 150% so voi néng dd dinh lugng cta piracetam va
cinarizin. Két qua dwoc ghi lai trong Bang 2, Hinh 9 va Hinh 10.
Bing 2. Két qua khao sat dg tuyén tinh

Stt NoAng do % so Thé tich dung dich H¢ s6 Piracetam Cinarizin
véidinh lugng | chudn goc (ml) ll’f"' Néng @ | Dién tich pic | Nong dp | Dién tich pic
oang (ug/ml) (mAU.s) (ug/ml) (mAU.s)
1 50 2,0 100 40,27 142560 2,72 148230
2 75 3,0 100 60,40 209081 4,08 220435
3 100 4,0 100 80,53 281312 5,44 294602
4 125 5,0 100 100,67 347417 6,80 366024
5 150 6,0 100 120,80 421995 8,16 441955
.......................... Phuong trinh hoi qui | y=3462x+1590 |y =53926 x +1033
.................................. H¢ s6 twong quan | r=0,9995>0,998 | r=0,9995>0,998
%Y | 0,57% <2,0% 0,35% < 2,0%
Piracetam Cinarizin
= Fo0000 - = 300000 = 53026x+ 1033
2 oo | 3 o |
& 200000 f"""/' £ 200000 res
E 100000 g 100000
£ o T ] g 0 T r . )
= 0.00 .00 100.00 150.00 g 000 200 400 600  EO00 1000
Mdng 4§ (ug'mi) Mbng 0 (ug/mi)

Hinh 10. Do thi biéu dién méi twong quan tuyén tinh giita
nong dé va dién tich pic Cinarizin

Hinh 9. Do thi biéu dién moi twong quan tuyén tinh
gitta nong dg va dién tich pic Piracetam

Vi diéu kién sac ky di lya chon, trong khodng ndng do khao sat c6 sy trong quan tuyén tinh chit ché gitra nong
d6 va dién tich pic dap ung.
3.2.4. b6 dung

Chudn bi cdc mau thir: Chuén bi cac miu tu tao béng cach thém chinh xac mét lugng chét chuan piracetam va
cinarizin vao mau placebo sao cho sau khi xir Iy theo qui trinh phan tich thu dugc cac dung dich c6 nong do 50%,
75%, 125% so véi né)ng d6 dinh luong. Mdi murc n("ing d6 lam 03 mAu. Tinh ti 1¢ hoat chét tim théy so voi lugng
thém vao. Két qua thé hién & Bang 3.

Bing 3. Két qua khdo st dg diing ciia phwong phdp

L Piracetam Cinarizin
thél:ng?:;go Luwong Dién Luwong % Luwong Dién Lwong %
St i piracetam thyc tich pic piracetam Thu cinarizin thyc tich pic cinarizin Thu
sohv~ té thém vdo cdc | piracetam tim lgi hoi té thém vao cinarizin tim lgi hoi
nhan mau (mg) (mAU.s) (mg) cdc mau (mg) (mAU.s) (mg)
1. 50% 4,0267 144734 4,1431 102,89 0,2719 147286 0,2718 99,99
2. 50% 4,0267 142749 4,0863 101,48 0,2719 145988 0,2694 99,11
3. 50% 4,0267 143192 4,0990 101,79 0,2719 146861 0,2711 99,70
Trung binh = 101,58%; RSD = 0,18% Trung binh = 99,60%; RSD = 0,45%
4. 75% 6,0401 216348 6,1932 102,53 0,4078 223618 0,4127 101,21
5. 75% 6,0401 216425 6,1954 102,57 0,4078 223485 0,4125 101,15
6. 75% 6,0401 213594 6,1143 101,23 0,4078 221100 0,4081 100,07
Trung binh = 102,11%; RSD = 0,75% Trung binh =100,81%; RSD = 0,64%
7. 125% 10,0668 357578 10,2360 101,68 0,6797 369737 0,6824 100,40
8. 125% 10,0668 358397 10,2594 101,91 0,6797 373770 0,6898 101,50
9 125% 10,0668 358539 10,2635 101,95 0,6797 373675 0,6897 101,47
Trung binh = 101,85%; RSD = 0,14% Trung binh = 101,12%; RSD = 0,62%
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Tur két qua thu duge trong Bang 3 cho thay ti 1¢ thu hdi déu trong khoang 95,0% - 105,0% va RSD déu nho hon
2,0% phu hop cho dinh lugng dong thoi piracetam va cinarizin bang phuong phap HPLC trong phép thir d6 hoa tan.
3.2.5. B chinh xac
3.2.5.1. B¢ lap lai

Tién hanh thtr do hoa tan trén 06 mau thtr doc lap theo qui trinh phan tich. Xac dinh ham lugng piracetam va
cinarizin dugc hoa tan bang phuong phap HPLC di xdy dung. Két qua duoc trinh bay trong Bang 4.

3.2.5.2. b6 chinh xac trung gian ,
Céch tién hanh tuong tu nhu phﬁn Do 1ap lai véi kiém nghiém vién khac, ngay khac va trén thiét bi khac.
Bing 4. Két qua khao sdt dg chinh xdc trung gian ciia phwong phdp

Sir . Kiém nghi¢m vién 1 _ . Kiém nghi¢m vién 2 _
Piracetam Cinarizgin Piracetam Cinarizgin

Dién tich pic | % hoa tan Dién tich pic | % hoa tan | Dién tich pic | % hoa tan | Di¢n tich pic | % hoa tan
1. 282242 90,89 272378 90,49 287218 93,82 285591 91,25
2. 293259 94,44 281052 93,37 288938 94,38 285688 91,28
3. 292187 94,10 275674 91,58 289179 94,46 287262 91,79
4. 291372 93,83 275013 91,36 286591 93,61 284384 90,87
5. 289058 93,09 273093 90,73 286768 93,67 283120 90,46
6. 287980 92,74 271742 90,28 287721 93,98 285736 91,30
TB 93,18%; n=6; RSD =1,29% 91,30%; n=6; RSD =1,13% 93,99%; n = 6; RSD =0,36% 91,16%; n = 6; RSD = 0,45%

HL Piracetam = 93,59%; n = 12; RSD = 1,06% HL Cinarizin = 91,23%; n = 12; RSD = 0,90%

Két qua & Bang 4 cho thdy, phuong phap dinh luong dong thoi piracetam va cinarizin bang HPLC trong phép
thtr d6 hoa tan c6 d¢ chinh xac phu hop.
4. Két lugn

Qu1 trinh dinh lwong ddng thoi plracetam va cinarizin bang phuong phap HPLC ap dung cho phép thir 46 hoa
tan cua vién nang Stufort cap dap 1mg yéu cau vé do dic hiéu, do thich ho‘p cua h¢ thong sac ky, do tuyén tinh, 46
dung, khoang xac dinh, do lap lai va d9 chinh xéc trung gian, phu hop dé ap dung kiém tra ham lugng hoa tan ciia
thanh phdm Stufort cap va c6 thé ap dung cho cac ché pham thudc c6 thanh phan twong ty.

Tai liéu tham khao
1. BO Y € (2009), Duoc dién Viét Nam, 1an xuét ban thir tw, NXB'Y hoc, Ha Noi
2. Cong ty Co phan Dugc pham Trung wong 2, Tiéu chudn Vién nang Pixcirin.
3. Hudng dan tham dinh quy trinh phan tich theo ICH — Q2 (R1), sira d6i nam 2005.
4. British pharmacopoeia 2016.
5. Indian pharmacopoeia 2014.
6. Pharmacopoeia of PRC 2010.
SUMMARY

A reversed-phase liquid chromatography method was developed for simultaneous assay of Piracetam and Cinnarizine in
dissolution test of Stufort capsules. Chromatographic conditions are as follows:

- Column: Apollo RP 18 (250 x 4.6 mm; 5 um); Flow rate: 2.0 ml /min; Detector: 227 nm, Injection volume: 50 ul.

- Mobile phase:

+ Mobile phase A: Acetonitrile — 0.05 M Potassium dihydrophosphate — Triethylamine (30:70:0.2). Adjust to pH 3.0 with
Phosphoric acid.

+ Mobile phase B: Acetonitrile — 0.05 M Potassium dihydrophosphate — Triethylamine (60:40:0.2). Adjust to pH 3.0 with
Phosphoric acid.

Time (min.) Mobile phase A (per cent v/v) Mobile phase B (per cent v/v)
0 70 30
3 0 100
7 0 100
8 70 30

The method was validated in system suitability, specificity, linearity, accuracy and precision. Validation results proved that
the developed method was suitable for simultaneous determination of Piracetam and Cinnarizine in dissolution test.

(Ngay nhan bai: 14/12/2017 ; Ngay phan bién: 05/3/2018 ; Ngay duyét dang: 15/6/2018
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TONG HOP VA TINH CHE 2-METHYL- 4(5)-NITROIMIDAZOL
PE LAM TAP CHUAN sU DUNG TRONG KIEM TRA CHAT LUONG
NGUYEN LIEU VA CAC DANG BAO CHE CUA METRONIDAZOL

NGUYEN VAN GIANG
Truwong Dai hoc Dwoc Ha Nji

MAI THANH HA, LE TH] THU, LE HOANG DUC, POAN CAO SON
Vién Kiém nghiém thuoc Trung wong

Tir khéa: 2-methyl-4(5)-nitroimidazol, metronidazol, tong hop, tinh ché, HPLC

1. Pit vin dé

Metronidazol (tén khoa hoc 1a 2-(2-Methyl-5-nitro-
1H-imidazol-1-yl)ethanol) 1a hoat chat c6 cac ché pham
su dung rat rong rdi trong diéu tri & Viét Nam. Cac ché
pham chtra Metronidazol dugc san xuit trong nudc
hodc duoc nhap khau tir nudc ngoai véi rat nhiéu biét
dugc khac nhau. Nguyén liéu Metronidazol va cac dang
bao ché cia metronidazol d3 duge dwa vao cac Duoc
dién Anh, My, Viét Nam... 2-Methyl-4(5) nitroimidazol
la san pham trung gian trong quéa trinh tong hop
Metronidazol va Tinidazol [1],[3],[5]. Trong céc chuyen
luan ciia Duoc dién Anh, My, Viét Nam déu yéu ciu
phai kiém soat ham luong tap chat nay ddi véi nguyén
liéu va dang bao ché cua Metronidazol. Thé nhung,
viéc mua cic tap chuén cua nudc ngoai thudng rit dat
nhu 2-methyl-4(5)-nitroimidazol chuidn Chau Au gia
79 EUR/l9 10 mg, 2-methyl-4(5)-nitroimidazol chuan
My gia 7308/l 100 mg, dong thoi mat nhiéu thoi gian
va thu tuc nhap khau phuc tap.

Nguyén lidu 2-methyl-4(5)-nitroimidazol dugc tong
hop vé6i quy trinh don gian bang phan tng nitro hoa
truc tiép 2-methylimidazol véi acid nitric, phan tmg cho
hiéu suit tot. Hon nita, nguyén liéu 2-methylimidazol
cling duoc tong hop bang phan ng ngung tu dong
vong tu nhiing nguyénrliéu san c6 nhu glyoxal, NH, va
acetaldehyd. Ttr thuc té d6 chung t61 dinh huéng nghién
ctru tong hop va tinh ché 2-methyl-4(5)-nitroimidazol dé
lam nguyén liéu thiét 1ap tap chuan, nham tao ra ngu(‘”)n
chuén tap sén co trong nudc, dap tmg cho cong tac kiém
tra chit luong thudc cua cac cong ty san xudt ciing nhu
cong tac giam sat chat luong thudc ciia toan bo hé thong
kiém nghiém tai Viét Nam.

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

Céc thiét bi, dung cu cua Vién Kiém nghiém thube
Trung wong (d4 duge hidu chuin theo ISO/IEC 17025
va GLP) gom:

- May séc ky long hiéu ning cao — Shimadzu 20A;

- Cot C8 Lichrospher (250 x 4,6 mm, 5 pm);

- Can phan tich Mettler toledo MS 105 ¢6 d¢ chinh
xac 0,01 mg;

- Méay do nhiét 46 noéng chay EZ-Melt;

- May chuén d6 dién Iugng Coulometer 756;

- Cac dung cu thay tinh can thiét cho qué trinh thyc
nghiém.
2.1.2. Héa chdt, dung moi, chdt chuadn

- Chat chuan 2-methyl-4(5) nitroimidazol (USPRS),
Lot. FOC091, ham lugng = 100% (nguyén trang);

- 2-Methylimidazol loai PA;

- Methanol tinh khiét ding cho sic ky long (Merck);

- Glyoxal 40% (Acros);

- Amoni hydrocarbonat loai PA (Merck);

- Acetaldehyd 99,5% (Acros);

- Nudc RO.

2.2. Déi twgng va phwong phdp nghién ciru
2.2.1. Péi tiegng nghién ciru

Hoa chit Glyoxal 40% cua Acros

Téng hop 2-methyl-4(5)-nitroimidazol

So d6 tong hop 2-methyl-4(5)-nitroimidazol tir
glyoxal:

H
oN_ N
EN)—CHS
H 2-methyl-5-nitroimidazol
o NHj;, CH3CHO HNO4/H,SO,
X0 I: >—CH3 3/M2504 ﬂ
100°C
glyoxal 2-methylimidazol ON
I \>—CH3
N

H
2-methyl-4-nitroimidazol

Hinh 1. So d6 phan img tong hop 2-methyl-4(5)-
nitroimidazol

Qua trinh tong hop gém hai giai doan: Phan ung
ngung tu dong vong cua glyoxal acetaldehyd va NH,
(tir nguén NH ,HCO;) dé téng hop 2- methyhmldazol
Giai doan 2 1a phan {rng nitro hoa 2-methylimidazol voi
tac nhan sulfonitric (hon hop HNO; va H,SO,) ¢ nhiét
d6 100°C.

2.2.2. Tinh ché

Str dung céc ky thuét trong tong hop hiru co dé téng

hop va tinh ché san pham. Qua trinh tinh ché san pham
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duoc thuc hién béng qua trinh két tinh phan doan, c6 su
dung than hoat tinh dé hip phu tap mau.

Nhiét d6 nong chay duoc tién hanh do trén may
EZ-Melt

Qua trinh tong hop va tinh ché san pham duoc tién
hanh tai phong Tdéng hop Hoa dugc — Bo mén Cong
nghiép Dugc — Truong Pai hoc Dugc Ha Noi.
2.2.3. Xdc dinh cdu tric va nhén dang chat

San pham tong hop dugc kiém tra ciu tric béng cac
phuong phap phén tich pho hién dai nhu pho hap thu tir
ngoai, ph6 hong ngoai, phd khdi (MS), phd cong huong
tir hat nhan 'H-NMR va 13C-NMR.
2.2.4. Kiém tra chat heong nguyén liéu sau tinh ché

San pham cia qua trinh tong hop va tinh ché sau
khi xac dinh céu tric duoc kiém tra cht luong theo
“Quy trinh kiém tra nguyén liéu sau tinh ché 2-methyl-
4(5)-nitroimidazol”, sir dung chuan My 2-methyl-4(5)-
nitroimidazol (USPRS), Lot. FOC091, ham luwong =
100% (nguyén trang) lam chuéan géc.

- Ham lugong nudc: phuong phap dién luong

- Tap chét lién quan: phuong phap HPLC

- Bmh luong: phuong phap HPLC, so sanh véi
chuin gbc

3. Két qua va ban luin
3.1. Qud trinh téng hop 2-methyl-4(5)-nitroimidazol

3.1.1. Tong hop 2-methylimidazol

Cho véo binh cau 2 c¢6 dung tich 250 ml 11,5 ml
(0,1 mol) dung dlCh glyoxal 40%. Lam lanh binh cau
bang da mubi xudng 0 — 5 °C. Sau d6 thém 30,8 g
(0,7 mol) acetaldehyd 99,5%, khudy déu. Tiép tuc thém
15,8 g amoni bicarbonat vao binh ciu, gin sinh han hoi
Iuu (sinh han dugc lam lanh béng ethanol 96% & nhiét do
-5°C). Khéi phan tng sau d6 dugc dun nong & 60°C
trong 6 h.

Sau khi thyc hién phan tmg xong, khdi phan tng
duoc cit dén can.

Phin cin duoc két tinh lai trong hdn hop dung
modi tetrahydrofuran va n-hexan (1:1) thu dugc
4,91 g 2-methylimidazol, tinh thé mau tréng, hiéu suét
59,87%, t,, 140 — 141 °C.

3.1.2. Tong hop 2-methyl-4(5)-nitroimidazol

Cho 30,0 ml dung dich acid sulfuric dac (95 — 98%,
d = 1,84 g/ml) vao binh cau 2 c6 dung tich 250 ml. Lam
lanh binh ciu xudng 10°C bing d4 va thém dan vao binh
cau 13,6 g 2-methylimidazol. Pun néng hdn hop dén
100 — 120°C va thém dan cho dén hét 24,0 ml acid nitric
65 — 68%, d =1,42. Nhiét d¢ trong binh cau trong quéa
trinh thém HNO, duoc duy tri & 140 — 160°C. Sau khi
két thic qua trlnh trén, khoi phan tng dugc khudy thém

2 gio & nhiét do phong va lam lanh. Hon hop lanh nay
dugc cho tir tir vao nudc da, diéu chinh pH vé 6 bing
dung dich NH,OH 25% xuat hién toa, tiép tuc lam lanh
hdn hop xubng 0°C trong 2 gid. Loc, sdy san phdm
0 60°C trong 5 gid thu dugc 14,32 g 2-methyl-4(5)-
nitroimidazol, tinh thé tréng hoi vang, hiéu suit 68,19%.
3.2. Tinh ché 2-methyl-4(5)-nitroimidazol

Hoa tan 5,0 g 2-methyl-4(5)-nitroimidazol trong
50 ml nude ¢ 80 °C, thém 0,03 g than hoat. Pun nong
trong 15 phut, loc loai than. Dich loc dugc lam lanh Xuéng
5 °C qua dém thi xuét hién tinh thé hinh kim &nh vang.
Loc léy tha, rira béng nude cat lanh 3 1an thu duoc san
pham 2-methyl-4(5)-nitroimidazol tinh khiét.

Nhigt dp nong chdy Higu suiit tinh
STT 3 : Y hA o
Truoc tinh ché | Sau tinh ché ché (%)
251 -254°C 253 - 254°C 63,45
2 251 -254°C 253 - 254°C 62,56
251 -254°C 253 - 254°C 60,56
TB 253 - 254°C 62,19

3.3. Két qud kiém tra ciu tritc bang phan tich pho
3.3.1. Phé hong ngodai (IR)

Ph6 hong ngoai cua nguyén lidu 2-methyl-4(5)-
nitroimidazol sau khi tinh ché tring v6i phd hong ngoai
cua 2-methyl-4(5)-nitroimidazol USPRS Lot. FOC091
v6i hé sé match 97,84%.
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Hinh 2. Phé IR ciia 2-methyl-4(5)-nitroimidazol
chudn va thir
3.3.2. Phé khoi MS
Ditliéuphd ESI-MS ciia 2-methyl-4(5)-nitroimidazol
téng hop duoc co pic ion (m/z) : 127 [M+H]" twong tng
v6i khdi luong phén tir cia 2-methyl-4(5)-nitroimidazol
(CTPT CH,NO, M = 127,10).
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Hinh 3. Phé MS ciia 2-methyl-4(5)-nitroimidazol chudn

3.3.3. Pho cong huong tir hat nhén

Phén tich dit liéu phd cong hudng tir 'H va 13C cua
2-methyl-4(5)-nitroimidazol tong hop dugc cho thiy
xuét hién cac tin higu proton va carbon phit hop véi cong
thirc cau tao (Hinh bén).

Phé 'H-NMR (DMSO-d,), 8, ppm: 2,31 (3H, s, H-CH,);

8,19 (1H, s, H, .. '); 12,93 (1H, s, NH).
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Hinh 5. Phé '"H-NMR ciia 2-methyl-4(5)-nitroimidazol

Nhu vay, tir két qua phan tich dit liéu phd MS, NMR
két hop v6i phép thir dinh tinh phd UV-VIS va IR so
sanh v&i chuén, co thé khéng dinh chét sau khi tinh ché
la 2-methyl-4(5)-nitroimidazol.

3.4. Két qua kiém tra chit lwong nguyén liéu 2-methyl-
4(5)-nitroimidazol sau tinh ché

Tham khao phan Tap chét lién quan trong chuyén
luén Metronidazol ciia Dugc dién My 38.

3.4.1. Xdc dinh tap cht lién quan: phiong phdp HPLC

- Dung dich thi: Hoa tan 0,03 g nguyén liéu
2-methyl-4(5)-nitroimidazol sau tinh ché trong pha
dong va pha lodng vira di dén 20 ml. Hut 4,0 ml dung
dich nay pha lodng v&i pha dong dén vira da 20,0 ml.

- Dung dich so sanh (a): Hat 1,0 ml dung dich thu
pha lodng v6i pha dong dén vira da 50,0 ml (dung dich
so sanh 2,0%) va huat 5,0 ml dung dich nay pha loang véi
pha dong dén vira du 20,0 ml (dung dich so sanh 0,5%).

- Dung dich so sanh (b): Hoa tan 5,0 mg
2-methylimidazol va 5,0 mg Metronidazol chuan trong
pha dong, thém 5,0 ml dung dich so sanh 2,0% va pha
lodng v6i pha dong dén vira du 20,0 ml.
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Hinh 4. Phé MS ciia nguyén liéu 2-methyl-4(5)-
nitroimidazol sau tinh ché

O,N H1
5 2
CH
4| N/>_ ?

Phd 3C-NMR (DMSO-d,), 5, ppm: 13,78 (C-CH,);
119,07 (C-4); 144,79 (C-2); 146,84 (C-5).

R um mm = - - - = =

Hinh 6. Phé 3C-NMR ciia 2-methyl-4(5)-nitroimidazol

- Diéu kién sdc ky:

May HPLC Shimadzu 20A

Cot: C8 Purospher star (250 x 4,6 mm, 5 pum), nhiét

do cot: 30°C

Pha dong: Methanol va nudc (1:4)

Dung méi pha mau: pha dong

Detector: UV 319 nm

Téc d6 dong: 1 ml/phut

Thé tich tiém: 20 ul

- D¢ thich hop ciia hé thong: Dung dich so sanh (b):

b6 phan gidi gita 2 pic 2-methylimidazol va
2-methyl-4(5)-nitroimidazol t5i thiéu 1a 2,0.

- Két qua:

Thoi gian luu: t; 2-methyl-4(5)-nitroimidazol = 5,2
phut

ty 2-methylimidazol = 1,4 phut

t; metronidazol = 17,0 phut

b0 phan giai: R (2-methyl-4(5)-nitroimidazol/
2-methylimidazol) = 14,1

R (2-methyl-4(5)-nitroimidazol/metronidazol) = 5,5
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Bing 1. Két qua xdc dinh tap trong nguyén liéu 2-methyl-4(5)-nitroimidazol sau tinh ché

Miiu thiv
Thir 1 (m = 30,15 mg) Thir 2 (m = 30,31 mg) Thir 3 (m = 30,08 mg)
tp tap . . . Trung binh
mp (mAU.s) % tap mp (mAU.s) % tap mp (mAU.s) % tap
Tap 1 2027 0,01 2022 0,01 2021 0,01 0,01%

Két qua cho thay nguyén liéu 2-methyl-4(5)-nitroimidazol sau tinh ché ¢6 1 pic tap (0,01% < 0,5%), dat yéu cau

dé thiét 1ap chét chuan.

Pha dong

a ® U 8 3 B B R

LY
i B

Dung dich so sanh (b)

o s

Dung dich thir

Hinh 7. SKP xdc dinh tap chat lién quan trong nguyén liéu 2-methyl-4(5)-nitroimidazol

3.4.2. Binh luong

-Dung dich thir: Hoa tan 0,03 g mau thir trong pha dong va pha loang vira du dén 50 ml. Hut 1,0 ml dung
dich nay pha lodng véi pha dong dén vira du 20,0 ml.
-Dung dich chudn: Hoa tan 15,0 mg chuan USP 2-methyl-4(5)-nitroimidazol trong pha dong va pha lodng vira
da dén 25 ml. Hat 1,0 ml dung dich nay pha lodng v6i pha dong dén vira di 20,0 ml.
-Dung djch phan giai: Hoa tan 15,0 mg Metronidazol chuan va 15,0 mg 2-methylimidazol trong pha dong va pha
lodng vira da dén 25 ml. Ht 1,0 ml dung dich nay va 1,0 ml dung dich chuan pha long v&i pha dong dén vira du

20,0 ml.

- Thiét bi: May HPLC Shimadzu 20A
- Cgt: C8 Phenomenex (125 x 4,6 mm, 5 pm), nhiét do cot: 30°C
- Pha dong: Methanol va nudc (1:4)
-Téc dé dong: 1,0 ml/min

-De{ector: UV 319 nm
-Thé tich tiém: 20 pl

Tiél} hanh song song v&i chuin USP 2-methyl-4(5)-nitroimidazol Lot: FOC091, 100% (nguyén trang).
-Keét qua : D6 phan gidi R (2-methyl-4(5)-nitroimidazol/metronidazol) = 5,3

- D6 phén giai R (2-methylimidazol/2-methyl-4(5)-nitroimidazol) = 14,5

Két qua thu dugc trong Hinh 7, Bang 2.
Bdng 2. Keét qua dinh lwvong nguyén ligu 2-methyl-4(5)-nitroimidazol

Luwong can chudn (mg): Chuan 1:15,35 mg; Chuan 2:15,52 mg
Dién tich pic chuan (mAU.s): Chudn 1: 2555489; Chudn 2: 2586415
Maéu thiv Lwong cin (mg) Dién tich pic (mAU.s) Ham lugng (%) nguyén trang
Thur 1 15,48 2571606 99,79
Thu 2 16,20 2702740 100,21
Thu 3 15,69 2620668 100,33
Thir 4 15,45 2585515 100,52
Thu 5 15,93 2651320 99,97
Thur 6 15,76 2625265 100,06
Trung binh (%) =100,15 ; n=6 ; RSD = 0,26%
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Ham lugng nguyén li¢u 2-methyl-4(5)-nitroimidazol sau tinh ché thu duoc 14 100,15%, tinh theo nguyén trang

(n=6, RSD =0,26%)
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Dung dich phan gidi Dung dich chudn Dung dich thir mau nguyén liéu sau

2-methyl-4(5)-nitroimidazol USP

tinh ché 2-methyl-4(5)-nitroimidazol

Hinh 8. Sdc ky do dinh heong nguyén liéu sau tinh ché 2-methyl-4(5)-nitroimidazol

3.4.3. Ham luong nuoc

Ham lugng nudc dugc xac dinh b?mg phuong phép chuin do dién lugng trén thiét bi Coulometer 756 cla

Metrohm. Két qua nhu trong Bang 3.

Bing 3. Két qud xdc dinh ham heong nuwede ciia nguyén liéu 2-methyl-4(5)-nitroimidazol sau tinh ché

Maéu thiv Luwong cin méu thir (mg) Ham lwong nuwoc (%)

1 46,33 0,8
2 46,60 0,7
3 46,82 0,8
4 59,59 0,8
5 43,30 0,8
6 45,71 0,7

Trung binh 0,8

Nhdn xét: Két qua phéan tich so bd trén 03 chi tiéu tap chat lién quan (01 tap < 0,5%), dinh lugng
(100,15% >99,0%) va ham luong nudce (0,8% < 1,0%) cho thdy nguyén lidu 2-methyl-4(5)-nitroimidazol sau tinh
ché dat yéu cau dé thiét lap tap chuén.

4. Két luin

Nhu véy, ching toi da tong hop va tinh ché duoc 2-methyl-4(5)-nitroimidazol dat yéu cau chét luong dé lam
nguyén lidu thiét 1ap chat chuan tap ding trong kiém nghiém nguyén liéu va cac dang bao ché ciia Metronidazol.
Nguyén liéu nay dang dugc tiép tuc nghién ctru d6 6n dinh dé str dung lam chat chuan.

Tai liéu tham khao
1. Bo Y té (2009), Duoc dién Viét Nam, 1an xuét ban thir tr, NXB Y hoc, Ha Ni, trang 405-408, 614-616.
2. Alsante K. M. et al. (2001), “Isolation and identification of process related impurities and degradation products from
pharmaceutical drug candidates. Part 17, American Pharmaceutical Review, vol. 4(1), pp.70-78.
3. The Bristish pharmacopoeia (2014), pp. 811-816, 1049-1050, 1630-1631.
4. The Merck index (2009), p. 10.

5. The United State Pharmacopoeia 38 (2015), pp. 4380-4385, 5587.

SUMMARY
Controlling the pharmaceutical impurities is a significant issue to the pharmaceutical industry. Metronidazole,
Tinidazole is a antibiotic which is used widely with many pharmaceutical products. For controlling Metronidazole,
Tinidazole material and its products, it’s essential to evaluate 2-methyl-4(5)-nitroimidazol impurity. In this work, we
have synthesized and purified it to establish 2-methyl-4(5)-nitroimidazol impurity standard. The structure of synthesized
2-methyl-4(5)-nitroimidazol is determined by IR, MS and NMR. The synthesized 2-methyl-4(5)-nitroimidazol which is
purified contains 100.15 % (on as is basic) by HPLC analysis, comparing with USP reference standard.

(Ngay nhdn bai: 22/12/2017 ; Ngay phdn bién: 28/2/2018 ; Ngay duyét dang: 15/6/2018
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XAY DUNG VA THAM DINH PHUONG PHAP PHIE\N TiCH CEPHALEXIN
TRONG HUYET TUONG NGUOI BANG SAC KY LONG HIEU NANG CAO

NGO PUC LIEM, TRAN HOANG, CAO NGOC CUONG, TA MANH HUNG
Vién Kiém nghiém thuéoc Trung wong

Tir khoa: Cephalexin, tuwong duwong sinh hoc, cephalosporin, tua protein, HPLC

1. Pt van dé

Cephalexin ~ (C,;H;N;0,S) la  khang sinh
cephalosporin thé hé I, duoc hap thu gan nhu hoan toan
qua dudng tiéu hoéa, & mirc lidu don 250 mg, 500 mg
hodc 1 g cephalexin, nong d6 dinh trung binh trong
huyét twong dat dugc khoang 1 gid va twong tng vao
khoang 9, 18 hodc 32 pg/ml [1]. Dya vao trang thiét
bi hién c6 va tham khao mot sb phuong phap phan
tich da duoc céc tac gia cong bd dong thoi ap dung cac
nguyén ly ciia phuong phép sic ky 1ong hiéu ning cao
[4],[5], ching toi da tién hanh nghien ctru dinh lugng
Cephalexin trong huyét twong ngudi béng phuong phap
HPLC két ndi detector PDA nham d4p tng nhu cau danh
gia twong dwong sinh hoc (TDSH) cac ché pham chira
Cephalexin.

2. Thue nghiém
2.1. Thiét bi, héa chit va thudc thir

2.1.1. Thiét bi, dung cu

Da dugc hiéu chuén theo ISO/IEC 17025 va GLP.

- May sic ky long cao ap Shimadzu véi detector
PDA, hé tiém mau tu dong;

- Cot sic ky Phenomenex RP18 (250 x 4,6 mm,
5 pm);

- Can phan tich Sartorius CP 224S, d6 chinh xéc
0,1 mg;

- Can k¥ thuat Sartorius TE 412;

- Tt lanh sau -35 £-5°C, may ly tAm lanh, micropipet

- Ong chiét thuy tinh, binh dinh muc, pipet loai A
2.1.2. Héa chat, thuéc thir va chat chudn

Acetonitril loai dung cho HPLC;

Dicloromethan, amoni acetat, acid phosphoric loai
PA (Merck);

Céac mau huyét tuong tring cia Vién Huyét hoc va
Truyén mau Trung uong;

Chat chuin cephalexin (CPL) - SKS: 0615016.03,
ham lugng: 93,79% (nguyén trang) cua Vién Kiém
nghiém thubc Trung wong;

Chuén ndi cefaclor (IS) - SKS: 0415042.02, ham
luong: 92,69% (nguyén trang) cua Vién Kiém nghiém
thudc Trung wong.

2.2. Péi twong va phwong phdp nghién ciru

- P6i twong nghién ciru: Cac mau huyét twong tring

khong chira cephalexin va cac mau huyét twong ty tao

chtra cephalexin bang cach cho chuin cephalexin vao
trong mau huyét tuong trang véi ndong do khac nhau dé
khao sat.

- Phuong phap nghién ctru: Nghién ctru chiét tach
cephalexin tir huyét twong béng phuong phap két
hop tua protein vdi acetonitril va chiét loai tap bang
dicloromethan sau d6 x4c dinh nong d¢ cephalexin trong
miu bang phuong phap sic ky long két ndi detector
PDA. Khao sét cac diéu kién sic ky vai cac loai ¢t khac
nhau, thanh phéan va ty 18 pha dong thich hop dé cho kha
nang tach tot nhat [5].

- Tham dinh phuong phap phan tich: Tién hanh theo
céc chi tiéu qui dinh theo cic huéng dan tham dinh
phuong phap phan tich trong dich sinh hoc US-FDA,
EMEA gém do dac hiéu/chon loc, gidi han dinh lugng
duéi, duong chuan va khoang tuyén tinh, d¢ dang, do
chinh xac, ty 18 thu hoi, do 6n dinh [2],[3].

3. Két qua va ban luin
3.1. Xdy dung phwong phdp phdn tich

Sau qua trinh khao sat, xdy dung duoc phuong phap
dinh lwong CPL trong cac mau huyét twong nguoi nhu
sau:

- Piéu kién sdc ky:

+ Cot: RP18, 250 x 4,6 mm, 5 um

+ Nhiét d6 cot: 40°C

+ Pha dong: Acetonitril — dém amoni acetat 0,02 M
pH 3,0 (ty 1€ thich hop)

+ Tdc do dong: 1,5 ml/phut

+ Detector PDA: 260 nm

+ Thé tich tiém: 35 pl

- Phurong phdp xir Iy mau: Mau huyét twong dé ra
déng & nhiét d6 phong. Liy 1 ml huyét twong, thém
50 ul ndi chuan, lic xody 5 gidy. Thém 100 pl dung dich
H,PO, 1M, lic xody 15 gidy. Thém 2 ml acetonitril, lic
xoay 10 gidy, ly tam 10000 vong/phut trong 5 phut. Lay
toan bo 16p dich trong. Thém 3 ml dicloromethan. Lic
co hoc ngang 5 phut. Ly tdm 3000 vong/phat x 5 phut.
Hut 16p dich trén. Tiém sic ky.

3.2. Thim dinh phwong phdp phan tich

3.2.1. B¢ dac hiéu — chon loc ciia phwong phap

Phan tich mau huyét tuong tring, miu huyét trong
tu tao co pha cephalexin (0,5 pg/ml) va IS theo phuong
phap da xay dung, ghi lai sic ky dd (Hinh 1 va Hinh 2).
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Hinh 2. Sac ky d6 mau huyét twong ty tao chira cht

Hinh 1. Sdc ky do mdau huyét twong trd
" dc ky do mau huyet twong trang chudn CPL (0,5 ug/ml) va chuan noi (1S)

Két qua phan tich cho thay, trén S.'?lC‘ ky d6 mau huyét tuong trang (Hinh 1), tai cac khoang thoi gian trung voi thoi
gian luu cua IS va CPL trong sac ky d6 ciia mau chuén (khoang 6,3 phut doi véi IS va 7,9 phat doi voi CPL) khong
thay xuat hién cac pic tap. Do véy, phuong phap phén tich c¢6 d6 déc hi€u/chon loc v6i CPL theo cac quy dinh cua
phuong phap phén tich thudc trong dich sinh hoc.

3.2.2. Puong chudn va khodng tuyén tinh

Phén tich cac mau huyét tuong chira chuan CPL C(')’n(k)ng d6 0,5 pg/ml dén 50 pg/ml theo qui trinh da xay dung.
Xac dinh sy twong quan gitra nong d6 CPL trong huyét tuong va ti 1¢ dién tich pic CPL/IS thu dugc bang phuong
phap hoi qui tuyén tinh véi hé so ty trong 1/(ndong do)?. Ket qua xac dinh moi twong quan tuyen tinh dugc trinh bay
trong Bang 1. ) )

Bdng 1. Két qua khao sat dwong chuan — khodng tuyén tinh cia CPL
Méiu chuin S1 S2 S3 S4 S5 S6 S7 S8
Nong d6 (ug/ml) 0,503 1,005 2,011 5,027 10,054 | 20,109 40,217 50,271
Dién tich pic CPL (mAU.s) 12080 27707 54125 131471 | 257499 | 520801 | 1031589 1291416

Dién tich pic IS (mAU.s) 607996 | 578075 | 587617 | 601782 | 656997 | 602710 590748 644064

Ty 1€ dién tich pic CPL/IS 0,020 0,048 0,092 0,218 0,392 0,864 1,746 2,005
Do ding (%) 92,7 111,6 107,2 101,7 91,2 100,6 101,6 93,3
Phuong trinh hoi qui y =0,0427 x + 0,0000 ; r = 0,9964; Weight: 1/x?

Két qua tham dinh cho thay trong khoang nong d6 di khao sat co su twong quan tuyén tinh gitta ndng d6 CPL véi
ty 18 dién tich pic CPL/IS véi hé sb twong quan xap xi bang 1. Nong d6 CPL xéc dinh tir dudng chuin so vai gia tri
Iy thuyét déu dat do ding tir 91,2% dén 111,6% va nim trong gii han cho phép theo quy dinh cac hudng dan thdm
dinh phuong phap phan tich thudc trong dich sinh hoc.

3.2.3. Gioi han dinh lwong duoi (LLOQ) cua phu'ong phap

Phén tich cac mau huyét tuong trang va mau huyét tuong chira CPL ¢6 ndng d6 khoang 0,5 pg/ml (mau LLOQ).
Xac dinh ndng d6 CPL trong cdc miu LLOQ tir dwdng chun, tién hanh 1am song song trong cung diéu kién. Két
qué tham dinh giéi han dinh lugng dudi ctia phuong phéap duoc trinh bay trong Bang 2.

Bing 2. Két qua xdc dinh gid tri LLOQ ciia phwong phdp

Mbu tra"ng Mbu chuin (0,5 ug/ml)
STT | Dign tich pic | Dign tich pic | Dign tich pic Ti I¢ Néng dp CPL tim D¢ diing

(mAU.s) CPL (mAU.s) IS (mAU.s) CPL/IS thay (ug/ml) (%)

1 0 15245 625599 0,024 0,449 89,3
2 0 14466 634774 0,023 0,411 81,8
3 0 15949 573078 0,028 0,530 105,5
4 0 17097 588885 0,029 0,559 111,1
5 0 15069 569104 0,026 0,498 99,1
6 0 17589 653564 0,027 0,509 101,2
TB 0,493 98,0

CV (%) 11,0 11,0
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Két qua tham dinh cho thay ty 1¢ gitra dién tich pic CPL trong cac mau LLOQ déu 16n hon 5 1an voi dién tich pic tap
¢o cung thoi gian luu trong cac mau trang. Ty 1¢ gitra ndng d6 CPL xac dinh tir dudng chuan s0 v6i ndng do 1y thuyét
trong cic mau LLOQ nim trong khoang tir 80 — 120%, gia tri CV (%) < 20 dap tng yéu cau gidi han dinh luong dudi
ctia phuwong phép phén tich thudc trong dich sinh hoc.

3.2.4. Xac dinh do dung, do lap lai cua phwong phap

Tién hanh thdm dinh d6 dung, do lap lai trén 3 16 mﬁu thir ndng d6 thip (LQC), nong d6 khoang giira dudng
chuan (MQC), va nong d6 cao (HQC) chita CPL ¢ ndng d6 tuong ung la 1,5; 25; 35 pg/ml. Xac dinh ham luong
CPL c6 trong cac mau bang dudng chuén phan tich trong cung diéu kién. D¢ ding ciia phuong phap la ty 1¢ % gilra
ndng do xac dinh dugc so vdi ndng do 1y thuyét. Do lap lai ctia phuong phap dugc biéu thi bang gia tri CV (%). Két
qua xac dinh d¢ dung, do 1ap lai cua phuong phap duoc trinh bay ¢ Bang 3.

Bing 3. Két qua tham dinh d¢ ding, d6 lap lai trong ngay va khdc ngay

Miéu LOC (1,5 ug/ml) Méiu MQC (25 pg/ml) Miéu HQC (35 ug/ml)
D¢ dung, dj lap lai oL

D6 ding (%) | CV(%) | Déding (%) | CV (%) O,oj”g CV (%)
Trong ngay (n = 6) 94,4 472 100,4 2,2 103,5 2.3
Khic ngay (n = 3) 99,9 73 99,8 2,7 105,2 4,1

Két qua thim dinh cho thiy & cac khoang ndng do thip, trung binh va cao phuong phéap c6 do dung trong ngay,
khac ngay dao dong trong khoang 94,4% - 105,2%; d¢ lap lai trong ngay va khac ngay véi gia tri CV < 15%; dap
g yéu cau chi tiéu d6 dung, d6 lip lai cua phuong phéap phan tich thudc trong dich sinh hoc theo huéng dan cua
US - FDA va EMEA.

3.2.5. Xdc dinh ty 1é thu hoi hoat chat

Xac dinh ty 1& thu hdi CPL va IS bang cach so sanh dién tich pic CPL va IS trong cac 16 miu co qua chiét tach
va khong qua chiét tich (mau pha trong nudc). Két qua xac dinh duoc ty 18 thu hdi chuén IS 14 89,4% (CV < 5%).
Ty 18 thu hdi cia CPL & ca ba khoang ndng d thap, trung binh, va cao dugc trinh bay ¢ Bang 4.

Bing 4. Két qua xdc dinh ty 1é thu hoi CPL

Dién tich pic ciia CPL (mAU.s)
STT LOC (= 1,5 ug/ml) MOQC (=25 ug/ml) HQC (= 35 ug/ml)
Mau HT | Mdu pha trong nuée | Mau HT Mau 5 Ll{zgérong Mau HT | Mdéu pha trong miede
1 42553 44567 621471 722341 892240 1012146
2 39317 44448 635508 724050 886272 1014426
3 41306 44453 627169 721812 887304 1019330
4 39916 44623 629889 722362 878567 1010711
5 40279 44106 626066 723135 888003 1008852
6 37980 44855 645023 722088 893084 1013061
TB 40225 44509 630854 722631 887578 1013088
CV (%) 3,9 0,6 1,3 0,1 0,6 0,4
A 99,0% 95,6% 96,0%

(*) Gia tri da dwoc hiéu chinh theo hé sépha lodng: TLTH =S,/ S, *1150/1050 *100

nuwdc
Két qua nghién ctru cho thiy phuong phap co ty 16 thu hdi hoat chat > 90%, 6n dinh va lp lai qua cac 1an phan
tich (CV <5%).

18 Tap chi KIEM NGHIEM THUOC - S6 2.2018; Tap 16.(60)



3.2.6. Nghién ciru d¢ on dinh ciia hoat chat trong qud trinh xik Iy, phdn tich, bao quan mau huyét tiwong
Panh gia do 6n dinh cua CPL trong qua trinh xir 1y phén tich va bao quan mau huyét twong bang cach so sanh
két qua xac dinh ndng d6 CPL c6 trong cdc mau huyét trong duoc bao quan sau nhitng khoang thoi gian xac dinh
so v6i két qua xac dinh ndng d6 CPL ban dau trong cac mau huyét trong. Két qua nghién ctru d6 6n dinh cia CPL
trong huyét twong & ca hai khoang ndng do thip va cao duoc trinh bay trong Bang 5.
Bing 5. Két qua nghién cieu dg on dinh ciia CPL trong huyét twong

I z Néng do trung binh ban Noéng dj trung binh sau thoi % Sai
D on dinh Mau diu (ug/ml; n = 6) gian én dinh (ug/ml; n = 6) khdc
. o LQC 1,5 1.4 -9,6
3 chu ky dong — ra dong
HQC 33,3 32,7 -1,8
D¢ 6n dinh dai ngay LQC L5 1,4 -8.,8
(-35°C + -5°C, 34 ngay) HQC 33,3 30,3 8,9
D6 6n dinh thoi gian ngén LQC 1,5 1,3 -9,8
(6 gi0, nhiét do phong) HQC 33,3 31,4 5.5
Do 6n dinh trong LQC 1,6 1,7 1,4
autosampler (18 gio/ 4°C) HQC 35,5 35.9 12

4. Két luan
Nghién ctru dd xay dung duoc phuwong phap dinh lugng cephalexin trong huyét trong nguoi bang phuong
phap HPLC két nbi detector PDA. Két qua thdm dinh cho thdy phuong phap cé gia tri gioi han dinh lwong nho
(0,5 pg/ml); khoang tuyén tinh rong (0,5 pg/ml dén 50 pg/ml); d6 dung dat cao (94,4% - 105,2%); d6 lap lai voi
gia tri CV < 15% dap mg yéu cau ddi voi phuong phap phan tich thude trong dich sinh hoc ciia US — FDA, EMEA.
Phuong phap di xay dung c6 thé img dung trong cac nghién ctru danh gia sinh kha dung va twong duong sinh hoc
d6i voi ché pham chira hoat chit cephalexin.
Tai liéu tham khio

1. BO Y té (2015), Duoc thir Quoc gia Viét Nam, Lan xuét ban thir 2, Nha xuit ban Khoa hoc va K§ thuat.
2. European Medicines Agency, Committee for Medicinal Products for human use (2012). Guideline on bioanalytical

method validation.
3. U.S. Department of Health and Human Services Food and Drug Administration (2013): Guidance for Industry -

Bioanalytical Method Validation.
4. United state pharmacopoeia 38, (2016).
5. Anika Pecavar, Andrej Smidovnik, Dusan Milivojevic, Mirko Prosek (2005), “A reversed phase high-performance

liquid chromatography method for determination of cephalexin in human plasma”, Journal of High Resolution
Chromatography, Volume 20, Issue 12.

SUMMARY

A simple, specific and sensitive HPLC method has been developed for determination of Cephalexin in human plasma.
Cefaclor was used as an internal standard. The analyte and the internal standard were extracted from human plasma
by the protein precipitation method with Acetonitrile and liquid—liquid extraction method with Dichloromethane. The
chromatographic conditions were achieved on the type of column (C18: 250 x 4.6 mm; 5 um) with PDA detector at
wavelength 260 nm. The mobile phase included Acetonitrile, 0.02 M Ammonium acetate buffer (pH 3.0) with suitable
ratio at a flow rate of 1.5 ml per min. The method was validated over concentration range from 0.5 to 50 ug per ml. The
intra and inter-day precision and accuracy were within between 90.0 % and 110.0 %. This method can be used for BA-BE
studies of Cephalexin preparations.

(Ngay nhan bai: 07/11/2017 ; Ngay phan bién: 28/3/2018 ; Ngay duyét dang: 15/6/2018
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XAY DUNG PHUONG PHAP PINH LU'GNG HYDROXYPROLIN BANG HPLC
VGI DETECTOR HUYNH QUANG PE XAC bINH HAM LUONG COLLAGEN
TOAN PHAN TRONG THU'C PHAM CHUC NANG

LE DINH CHI, TONG TH] THANH VUONG
Trwong Dai hoc Dwgc Ha Ngi

Tir khéa: Hydroxyprolin, collagen, thirc pham chirc ning, HPLC

1. Pit vin dé

Collagen la mdt loai protein hay c6 mat trong cac mo
thit va mo lién két ctia dong vat c6 via [4]. Collagen duoc
sir dung pho bién trong linh vuc cong nghiép thuc pham
(lam chat gay dong, tao do deo, ngan chén mat nude...),
my pham (lam chat giit 4m cho da, giam nép nhin trong
phau thuat thim m¥), va dic biét dugc cong bd dua vao
thanh phan cia ngay cang nhiéu loai thuc phdm chuc
nang. Vi vdy, viéc ban hanh mdt phuong phap phén
tich co du do chinh xac, do dung va do tin cay dé xac
dinh ham luong collagen trong cac ché pham cong bd
chira thanh phan nay la mot yéu cau thyc té trong kiém
nghiém. D3 co nhiéu phuwong phap phén tich collagen
duoc cong bd, nhung don gian va c6 do dic hiéu cao
1a tién hanh thiy phan hoan toan collagen, sau d6 phan
tich hydroxyprolin, san pham thay phén c6 thanh phan
on dinh trong cau tao cua collagen (13,4+0 24%) [5]va
dac trung cho thanh phan ciu trac proteln nay, bang cac
k¥ thuat khac nhau nhu do quang [2], sac ky long hi¢u
nang cao [3]. Ttr ham lugng hydroxyprolin, chuyén ddi
qua hé s6 7,46 s& thu dugc ham luong collagen trong
mau [5]. Trong nghién ciru ndy, mot phuong phép phan
tich collagen toan phan trong mot s6 thuc pham chirc
ning di dugc xdy dung bao gdm qua trinh thily phan
collagen trong mdi truong acid va qua trinh dinh lugong
san pham thily phan hydroxyprolin bang HPLC.
2. Thuc nghiém
2.1. Thiét bi, dung cu, héa chit, chit chuén

2.1.1.Thiét bi, dung cu

- Cot sic ky Alltech Alltima C18 (250 x 4,6 mm,
5 um);

- May sic ky long hiéu ning cao Hitachi (Nhat) dugc
trang bi detector huynh quang;

- May do pH Metrohm 691 (Puc);

- B6 loc nudc siéu tinh khiét Elga (Bic);

- Can phan tich Sartorius TE 214S c6 d9 chinh xac
t61 0,1 mg (Puc);

- Dung cu thity tinh chinh xac loai A (binh dinh mifc,
pipet...), mang loc c6 dudng kinh 18 loc 0,45 pm.
2.1.2. Héa chdt, chat chudn

- Chat d6i chiéu: Hydroxyprolin (Sigma-Aldrich,

ham lugng 99,0% theo nguyén trang);

- Hoa chat tinh khiét phén tich: Acid hydrocloric, acid
phosphoric, EDTA, triethylamin, 6-aminoquinolyl-N-
hydroxysuccinimidyl carbamat (AHC), natri tetraborat,
natri hydroxyd (Merck, Duc);

- Dung méi tinh khiét sic ky: Acetonitril (Merck,
buc);

- Dung dich thube thir AHC: Chuan bi dung dich
10 mM cua AHC trong acetonitril;

- Dung dich dém tao dan xuat: Chuén bi dung dich
dém natri tetraborat 0,2 M pH 8,8;

- Dung dich dém cho pha dong HPLC: Hoa tan
11,48 g natri acetat, 1 mg EDTA vao 900 ml nudc, thém
1 ml triethylamin, chinh pH vé 5,0 bang acid phosphoric
dac va thém nudc da 1000 ml.

2.2. Doi twong va phwong phdp nghién ciru

2.2.1. Poi twong nghién ciru

+ Cac mau thyc phim chtrc ning dang nang cimg
hodc bot co cong bd chira collagen trén nhan (mé hoa
lan luot 1a mau M1, M2, M3, M4, M5, M6) mua trén
thi truong, cac mau nay déu khong néi rd ham luong
collagen cu thé trong ting vién hodc goi bot.
2.2.2. Phuong phap nghién cuu
2.2.2.1. Xir ly mau

Cén chinh xac khoang 0,1000 g mau di nghién min,
dong nhét vao dng nghiém c6 nip xody, vira suc khi ni to
vao ong vira nho tur tr 3 ml dung dich acid hydrochloric
4 N. Pay nip, lic xoay trong 30 giay, roi thiy phan
¢ nhiét do 125°C trong 24 gio. Pé ngudi vé nhiét do
phong, thém vao 6ng 3 ml dung dich natri hydroxyd 4N.
Dung nude cat chuyén toan bo luong dung dich trong
ong nghiém sang binh dinh mc 50 ml, dung nudc trang
rua ong nghiém, chuyen dich rira sang binh dinh mirc va
thém nudce vira di dén vach. Loc qua gidy loc va mang
loc 0,45 um. Dung dich loc nay lam dung dich mau dé
dinh luong hydroxyprolin.
2.2.2.2. Biéu kién sic ky

Dé xdy dung quy trinh phén tich hydroxyprolin, cac
diéu kién dudi day dugc str dung:

- Cot Alltech Alltima C18 (250 x 4,6 mm, 5 um) duy
tri & nhiét d phong.
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- H¢ théng sdc ky 1é6ng Hitachi LaChrom trang bi
detector huynh quang Hitachi L-7480 (budc song kich
thich 250 nm, budc song phat xa 395 nm).

- Thé tich tiém mau: 20 pl.

- Pha dong: Acetonitril — dung dich dém — nudc, theo
chwong trinh gradient dung méi (Bang 1), tbc do dong
duy tri & 1 ml/phaut.

- Dung dich chuan Hydroxyprolin chuén dugc hoa
tan trong nuéc & ndng do 1 mg/ml dé lam dung dich goc
sau do pha loang chinh xéc ti cac ndng do mong muon
dé xay dung duong chudn cho phan tich miu va thim
dinh phuong phap.

- Dung dich thir: Str dung dich loc thu dugc sau qua
trinh xur ly mﬁu theo 2.2.2.1.

- Méu trdng: Can khoang 0,1 g thue pham chtrc ning
khong chira collagen di nghién min, tién hanh xtr Iy nhu
¢ muc 2.2.2.1 cho t6i khi thu dugc dich loc.

- Tao dén xuét cho hydroxyprolin: Hit 10 pl dung
dich chuin hydroxyprolin hodc dung dich mau vao ong
phan tng, thém 10 ul thude thir AHC, 80 pl dung dich
dém natri tetraborat 0,2 M pH 8,8. Lic xody 10 glay,
de trong, bé cach thity ¢ 55°C trong 10 phut, 1am ngudi
nhanh vé nhiét d6 phong va tiém vao hé thong sic ky.

Bdng 1. Chuong trinh gradient dung moi

Thot gian (phii) | Dém %) | ‘g | Nuwde (%)

0,01 100 0 0
0,50 95 5 0
15,00 90 10 0
20,00 67 33 0
20,01 0 60 40
25,00 0 40 60
25,01 100

30,00 100

3. Két qua va ban luin
3.1. Thim dinh phwong phdp

- D¢ ddac hiéu: Phan tich dung dich chuin
hydroxyprolin bang cac diéu kién sic ky da chon, trén
sac ky dd thu duoc pic ciia dan xudt hydroxyprolin-
AHC véi thoi gian luu khoang 10 phuat. Trén sac ky db
mau tring khong xuét hién pic nay, trong khi d6 trén sic
ky d6 miu thyc pham chirc ning cong bd chira collagen
cling xudt hién pic hydroxyprolin-AHC & ciing thoi gian
luru so v6i dung dich chudn (Hinh 1). Nhu vay, quy trinh
dugc xay dung cho phép phan tich dugc mét cach dac
hi¢u hydroxyprolin dé 1am co s ngoai suy ra ham lugng
collagen trong ché pham.

- DG thich hop cia hé thong sdac ky: Pugce danh gia
qua phan tich 6 lan trén dung dich chuan hydroxyprolin
30 ug/ml Do lap lai vé dién tich pic va thoi gian di
chuyén cua pic déu t6t thé hién qua do 1éch chuan tuong
d6i déu nho hon 2,0% (Bang 2).

- Khodng tuyén tinh: Chuan hydroxyprolin dugc
chuan bi thanh 6 dung dich co nong d6 dao dong tir 3,1
dén 116,4 pg/ml. Ket qua thyc nghiém (Bang 3) cho
thdy trong khoang ndng do ndy c6 quan hé tuyén tinh
chit ché giita ndng do 1y thuyét ciia mdi dong phan d6i
quang ctia hydroxyprolin va dién tich pic trén sic ky dd.

- D¢ lap lai trong ngay va do chinh xdc trung
gian: Pugc danh gid qua dd ldp lai cia ham luong
hydroxyprolin trén mau M1 sau 6 1an phan tich doc lap
trong ngay va khac ngay. Két qua thyc nghiém cho thay
ham lugng xac dinh dugc cua hydroxyprolin c6 d6 lap
lai t6t trong ngay va khac ngay (RSD < 2,0%) (Bang 3).

- D¢ diing: Pugc danh gia qua do thu hdi khi thém
chuan hydroxyprolin vao nén miu & 3 nong do khac
nhau, két qua thuc nghiém cho théy d6 thu hdi tai cac
mirc thém chuan déu dat yéu cau cia AOAC (Bang 3).

Phuong phap ciing di dugc tién hanh xac dinh giGi
han phat hién (LOD) va giéi han dinh lugng (LOQ) cho
hydroxyprolin (Bang 3). Nhu véy, két qua thim dinh
cho thiy phuong phap di xay dung phu hop véi muc
dich dinh lugng hydroxyprolin dé danh gid ham lugng
collagen trong ché phdm thyc phdm chuc ning.

A

I.""-'.-"_.‘w—-
B

Hinh 1. Mjt 56 sdc ky do dai dién

A. Madu trang;  B. Dung dich chudn hydroxyprolin;
C. Dung dich thir cua mau M3

Bang 2. Két qud ddanh gié do phit hop ciia hé thong sdc ky

Lan tiém | Dign tich pic (mV.s) | Thoi gian luu (phiit)

1 805172 10,219

2 816008 10,074

3 801376 9,987

4 796259 9,993

5 805440 9,962

6 800215 9,947,
Trung binh 8}2;2)7%’ (;1;)/6; 10,03;_ n=6;
=0,8% RSD = 1,0%
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Bing 3. Tom tdt két qua tham dinh phwong phap mét sé chi tiéu

Chi tiéu thim dinh

Két qud tham dinh

Khoang tuyén tinh:

- Khoang nong do

- Phuong trinh héi quy
- H¢ s0 tuong quan

3,1 - 116, 4 pg/ml
y = 158367 x + 116989
r=0,99985

Do 1ap lai trong ngay (n = 6)

Ham lugng hydroxyprolin (mg/g) = 10,31 £ 0,16 (TB = SD); RSD = 1,6%

Do chinh xac trung gian
(n = 6, phan tich khac ngay)

Ham luong hydroxyprolin trong mau (mg/g) = 10,32 + 0,19 (TB + SD);
RSD =1,9%

Nhan xét: Khi danh gla do 1ap lai trong ngay va do chinh xéc trung glan
két qua ham luong xac dinh bang thuc nghiém cia ca 3 hoat chat déu co
RSD < 2,0%. Nhur vay, phuong phap c6 do chinh xac tot khi dinh luong
hydroxyprolin

Do dung

(Thém chuan hydroxyprolin
vao nén mau ché pham thye &
3 murc khac nhau, moi ndng do
3 lan, xac dinh ty 1€ (%) tim lai
dugc so voi luong thém vao)

Mirc 1: 0,42 mg (ndng do: 8,4 pg/ml): Ty 1& thu hoi: 95,4 — 97,9%;

RSD =1,3%

Mirc 2: 0,85 mg (ndng do: 17,0 ug/ml): Ty 18 thu hoi: 95,9 — 98,1%;
RSD =1,2%

Miic 3: 1,69 mg (ndng d6: 33,8 ug/ml): Ty 1& thu hoi: 94,9 — 97,6%;
RSD = 1,5%

Nhan xét: Theo quy dinh vé tham dinh phuong phap cia AOAC [1], ty
1¢ thu hoi phai ndm trong khoang 80 - 110% véi nong do tr 10 ppm toi
< 100 ppm, nhu vy phwong phap c6 d6 dung dat yéu cau khi dinh luong
hydroxyprolin

Gio6i han phat hién

Ham lugng hydroxyprolin trong mau 0,31 mg/g (twong duong

2,31 mg collagen/g ché pham)

Giéi han dinh lwgng

Ham lugng hydroxyprolin trong mau =
7,76 mg collagen/g ché pham)

1,04 mg/g (tuong duong

3.2. Ung dung trén méu thue phim chivc ning

Budc dau tmg dung phwong p

hap di xay dung trén mot sé thuc pham chirc ning dang rin (bot, nang ctng), két

qué dinh lugng hydroxyprolin sau thuy phan va quy ddi ra collagen duoc trinh bay trong Bang 4. Cac mau M1 dén
M6 déu dugc mua trén thi trudong, khong c6 nhan phu tieng Viét, chi cong bo chung chung c6 chua collagen ma
khong néu rd ty 1&, ham lugng. Két qua phan tich cho thiy ca 6 mau déu c6 collagen nhung ty 1¢ rat khic nhau. Diéu

nay cho thdy chit lugng cuia thuc

pham chtric nang chtra collagen ndi riéng cling nhu cta thue pham chirc nang noéi

chung trén thi truong Viét Nam con c¢6 s dao dong 16n vé thanh phan, chat luong, chic chin s& anh hudng téi hiéu

qua str dung. ’ ) ]
Bdng 4. Két qud xac dinh ham luong collagen trong mot so thuc phdm chirc nang
STT Mai sin Dang bao ché Ham luwong hydroxyprolin Ham lugng collagen quy
pham dinh lwong dwoc (mg/g) doi (mg/g)

1 Ml Nang cting 10,3 76,8

2 M2 Nang cting 52,2 389,3

3 M3 Bot 6,7 49,6

4 M4 Nang cting 7,9 58,9

5 M5 Nang cliing 333 2487

6 M6 Bot 14,3 106,3
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4. Két luan

Phuong phap dinh lugng hydroxyprolin bang HPLC véi detector huynh quang dd dugc xdy dung nham xac
dinh ham lugng collagen trong thuc pham chirc nang thong qua luong hydroxyprolin giai phong ra khi thuy phén
collagen bang acid. Phuong phap da dugc tham dinh vé d6 giac hiéu2 d6 dung, do chinh xac, danh gia khoang tuyén
tinh va xac dinh gi6i han phat hién, giéi han dinh luong. Két qua tham dinh dé chirmg minh phuong phap thich hop
v6i muyc dich ing dung va da duoc dung dé xac dinh ham lugng collagen trong mot s6 ché pham dang bot va nang
cing. Nhing két qua ban dau trén cac che pham thuc pham chirc nang cho thay c6 sy khac biét rat 16n vé€ ham luong
collagen giita chung, thé hién su khong dong déu dang ké vé chat luong gilta cdc ché pham nay.

Tai liéu tham khio
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technologies. 5980.
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SUMMARY

A simple HPLC method has been developed for the assay of Hydroxyproline released from Collagen after acidic
hydrolysis. This method was carried out in a C18 column, with a mixture of acetat buffer — Acetonitrile — Water as mobile
phase using gradient elution. The detection of Hydroxyproline was done with a fluorescent detector (exciting wavelength:
250 nm, emissing wavelength: 395 nm) after derivatization with 6-Aminoquinolyl-N-hydroxysuccinimidyl carbamate. The
method was validated in terms of system suitability, specificity, linearity and precision, and the obtained validation results
are suitable for the separation of enantiomers of Hydroxyprolin. After validation, the method was applied to determine
the collagen content in several nutrition supplement products.

(Ngay nhdn bai: 14/12/2017 ; Neay phan bién: 01/3/2018 ; Neay duyét ding: 09/4/2018

PANH GIA POC TiINH CAP VA BAN TRUGNG DIEN CUA
VIEN GOUT TAM BINH

TRAN TH] THANH HUE, NGUYEN TH] LIEN, DOAN CAO SON
Vién Kiem nghiém thuoc Trung wong

Tir khéa: Thir djc tinh cdp, thir déc tinh ban trong dién, vién gout Tam Binh

1. Pit van dé

Thudc dong y, thude tir dugc liéu da dugc sir dung
tir 1au doi ¢ Viét Nam ciing nhu nhidu nudc chau A
va thé gidi va thuc sy dd c6 nhitng dong gop quan
trong trong cong tac chdm soc suc khoe, phong bénh
va chira bénh trong cong ddng. Pé gop phan xay dung
nguyén tic dé danh gia tinh an toan, hiéu qua, tao dleu
kién danh gia théng nhét két qua nghién clru, BOY té
dé ban hanh hudng dan “Thir nghiém tién 1am sang
va 1am sang thudc Doéng vy, thude tir dugc 1idu” (ban
hanh kém theo Quyét dinh s 141/QD-K2DT ngay
27/10/2015) [2]. Trong d6, nghién ciru doc tinh cap
va ban trudng dién 1a chi tiéu quan trong dé budc dau
danh gi tinh an toan cua cac thudc Pong y, thude tir

dugc liéu. Trong nghién ciru nay ching t61 tién hanh
danh gia doc tinh cap va doc tinh ban truong dién cua
san phdm c6 ngudn goc duge liéu duge phan phdi
rong rai trén thi truong do 1a “Vién gout Tam Binh”
do Cong ty TNHH SX & TM Dugc pham Tam Binh
san xuat.

2. Thyc nghiém
2.1. Thiét bi, dung cu, héa chit

- May xét nghiém sinh hoa (Beckman Coulter AU
680, My);

- May xét nghiém huyét hoc (Sysmex XS-1000I,
Nhat Ban);

- May li tam lanh (Eppendorf 5804 R, Puc);

Tap chi KIEM NGHIEM THUOC - S6 2.2018; T4p 16.(60) 23



- May cit vi thé (Microm HM315, Pirc);

- Kinh hién vi quang hoc gin camera két n6i may
tinh (Nikon);

- Kim cong cho udng;

- Xy lanh, ging cao su, cbc thuy tinh, chay cdi sir;

- B0 kit dinh lugng céc chi sb huyét hoc va sinh
hoa (cua Stromatolyser va Beckman Coulter);

- Cac hoa chat khéc.
2.2. Péi twong va phwrong phdp nghién ciru

2.2.1. Dong vat thi nghiém

Chudt nhét tring gidng Swiss, trong lugng 18 -
20 g dat tiéu chuan thi nghiém do Trung tdm Chin
nu6i dong vat thi nghiém CIMAD - Vién V¢ sinh Dich
té Trung uong cung cap.

Thé trudng thanh khdée manh, ca 2 giéng (duc va
cai), can nang 2,0 - 2,5 kg, dat ti€u chuan thi nghiém
do Vién Kiém nghlem thudc Trung wong cung cap.

Tat ca cac quy trinh thyc hién trén dong véat thi
nghiém déu dugc chuén hoa theo cac quy dinh cua
GLP va ISO/IEC 17025 va tuén thu cac quy dinh vé
dao duc trong nghién ctu y sinh hoc.

2.2.2. Thudc nghién cu

Thyc phdm chtc ning “Vién gout Tam Binh” do
Cong ty TNHH SX & TM Dugc phim T4m Binh san
xuét, 16 san xuat: 09012016, han ding: 09/01/2019.
Thanh phan: L4 S6i rimg, Hy thiém, Ty giai, C6t khi
ct, M tién ché, Puong qui, Poc hoat, Thd phuc linh,
Nguu tat, Do trong, phu liéu khac.

2.2.3. Phuong phap nghién ciru

2.2.3.1. Thir doc tinh cap [1],[2],[3]

Chudt nhit tring duoc nudi trong diéu kién chudng
thoang mat, dam bao v¢ sinh, ché do an uong theo
nhu cau cta chudt. Chu¢t dugc nhin an 15 gio trude
khi thi nghiém, nudc udng theo nhu cau. Kiém tra can
nang trudce khi thir nghiém. Chudt dat cac yéu cau vé
can nang dugc dua vao thir nghiém.

DPuong ding thudc: Pudng udng, cho chudt udng
bang cach dung bom tiém kim cong dau tu dé dua
théng thuéc vao da day chudt.

Chuan bi mau thu: Can chinh xac mot lugng bot
thudc trong nang. Nghién ky trong cbi sir, cho nudc
cAt tir tir vao, khuéy tron thanh hon dich déng nhét,
sau d6 thém nuéde vira da dé thu duoc hdn dich chta
0,25 g mau thi/ml nude (hén dich thi).

Chia chudt nhét tréng thanh cac 16, mdi 16 10 con.
Tién hanh thu nghiém so bd xac dinh muc lidu LDo
(khong 1am chét chudt) va LD,,, (1am chét 100% 80
chudt thi nghi€m). Tht nghlem chinh thirc dugc tién
hanh trén 5 nhom chudt v6i 3 lidu trung gian thém
gitta LD, va LD, ;. Tinh lidu LD, theo phuong phéap
Behrens [2].

Theo ddi biéu hién ciia chudt (vé thé trang, hanh
vi, van dong, tinh trang an, uéng, phan, nudc tiéu,.. J)
sau khi udng trong 24 gid dau va theo ddi hoat dong
ctia chudt trong thoi gian 7 ngay sau khi udng.
2.2.3.2. Thir doc tinh ban truong dién [2],[5],[6]

Nghién ciru doc tinh ban truong dién dugc tién
hanh trén 3 nhém tho gom 1 nhom chimg va 2 nhém
thir, m&i nhém 7 con. Hai nhom thir dugc cho udng
méu thir voi lidu 0,375 vién/kg tho (5 ml hon dich
B/kg tho) va lidu 0,750 vién/kg tho (5 ml hdn dich
A/kg thd). Nhém ching: cho ubng nude hang ngay
(dung dé tham chiéu). Cho tho udng bang cach bom
thudc qua dng thong (sonde) dugc ludn tir miéng vao
thing da day tho. Thoi gian udng lién tuc 28 ngay.

Mau thir: Chuan bi 2 hdn dich c¢6 ndng d6 khac
nhau.

- Hon dich A (ndng d6 0,150 vién/ml): Nghién
luong bot thude ¢ trong 24 vién gout Tam Binh
trong cdi stt, cho nuéde cét tir tir vao, khqu tron thanh
hon dich déng nhét, sau d6 thém nudce vira da 160 ml.

- Hon dich B (néng d6 0,075 vién/ml): Liy
40 ml hdn dich A thém 80 ml nuéc, tron déu thu duge
120 ml hdn dich B.

Tho duoc nudi trong cung didu kién méi truong
va ciing ché d6 dinh dudng can bang, duoc cho an va
udng nude diy du trong sudt qué trinh thir nghiém.

Theo ddi tho hang ngay vé mirc do tiéu thu thirc
an, kha nang hoat dong, tinh trang phan, 16ng. Trudc
thi nghiém, xac dinh cin ning cta tho, cac dau hiéu
toan than, iy mau xét nghiém danh gia cac chi sd
huyét hoc (s6 lugng hong cau, bach cau, tiéu cau,
hemoglobin, hematocrit), cac chi sé sinh hoa (GOT,
GPT, creatinin, urea, protein toan phan). Theo ddi can
ning cia tho hang tudn. Sau 14 va 28 ngay ubng thude
ldy mau dé lam céc xét nghiém nhu trén. So sanh két
qua cua nhom thir va nhom chung theo phuong phap
thong ké. Quan sat dai thé va vi thé mot sé t6 chuc
(gan va than) cua tho sau khi két thuc thi nghiém.

3. Két qua va ban luin
3.1. Déc tinh cip

Trudc tién chung toi tién hanh nghién ciru so bo
dé tim muc liéu khong 1am chét chudt thi nghiém va
mue liéu 1am chét 100% sb chuot thi nghiém. Qua tht
nghiém nay, ching toi da tim duoc lidu khong gay
chét chudt 14 2,5 g mau thirkg chudt, lidu gy chét
100% s6 chuot thir nghiémla7,5g mau thir/kg chuot.

Tiép d6 ¢ thir nghiém chinh thirc, ching t6i cho
chudt udng voi 5 muc lidu ting dan nhu ¢ Bdng |.
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Bing 1. S6 liéu thir djc tinh cap vién gout Tam Binh

Mikc liéu @m 5;;2‘;};’;c hugt) So cht;zz;rc;.hteet/song 86 chupt chét/ song ky vong % Chét
1 2,50 0/10 0727 0
2 3,75 2/8 2/17 10,53
3 5,00 4/6 6/9 40,00
4 6,25 7/3 13/3 81,25
5 7,50 10/0 23/0 100

Sau khi udng thudc, chudt c6 cac biéu hién ngd doc tuy theo muc lidu udng. O muc liéu thap
(2,5 g/kg chu6t) khong nhan thy ¢ bleu hién ng6 doc, & mure lidu trong khoang tur 3,75 g dén 7,5 g miu thu/kg
chudt, chudt c6 biéu hién mét moi, sé chudt chét co bleu hién co giat. S6 chudt khong chét & cac muc lidu trén
6 biéu hién giam hoat dong, mét moi. Sau 24 gio, ) chudt khong chét an uong hoat dong binh thuong tro lai.

D) thi s6 liéu doc tinh cép thuc nghiém cua vién gout Tam Binh dugc thé hién & Hinh 1.

s, dugc tinh theo phuong phip Behrens [2] theo cong thuc:
LDy, = A+ (50 -a)x d/(b - a)
Trong do:
A: Liéu gdy chét a % PVIN
a: % DVIN chét sat dudi 50% sao cho a < 50%
b: % DVIN chét sdt trén 50% sao cho b > 50%
d: khodang cdch gitka cdc liéu (g)
Dua trén bang sb lidu ta co:
a=40,00% b=181,25%
A= 5,00 (g/kg chudt) d = 1,25 (g/kg chuot)

% chit
PHEERTAEER

5 aTs -] B25 75 B.TS

Mire lidu jg mdu thin kg chudt) Nhu vay:
LD, = 5,00 + (50 — 40) x 1,25/(81,25 — 40,00)
Hinh 1. Do thi s6 liéu dc tinh cap LDy, = 5,303 g mau thu/kg chudt.

Tiép d6 chiing toi tinh sai s6 chuén theo cong thirc (ESLDSO) ksd /n
Trong dé: k: Hé so Behrens = 0,66
n: S6 chugt trong méi nhom
s. Phan phoz chudn ¢6 gla tri bang (LD 6)/2
Voi LDg, va LD ¢ la cac mirc liéu gay chét 84% va ]6/ dong vt thi nghi¢m trén do thi s6 liéu déc tinh cap.
Theo do thi, ta co LD, =4,0 g mau thikg chudt, LD, = 6,5 g mau thir/kg chudt.
Gid tris = (6,5-4 0)/2 = 1 ,25 g mau thir/kg chudt.
Sai sb chuén: (Es;p 0)2 ksd /n= 0 66x1,25x1,25/10nén S
Vay LDy, = (5, 303 +0,321) g mau thir/kg chudt.
3.2. Déc tinh bin truwong dién
Trude tién ching t6i lya chon mirc liéu thir nghiém cho nghien ctru thtr doc tinh ban tru’ong dién ctia san
pham vién gout Tam Binh dya trén lidu st dung t6i da trén ngu’m 1a 6 vién/ngudi/ngay) va s dung hé sd
chuyén déi lidu giita tho va ngudi 1a 3,1 [6] dé lwa chon 2 muc lidu thir nghiém 14 0,375 vién/kg tho (twong
g v6i mue lidu dy kién cho ngudi la 6 vién/nguoi 50 kg/ngay) va 0,750 vién/kg tho (cao gip 2 lan lidu du
kién cho ngudi).

Lpso = 0,321 g mau thi/kg chudt

3.2.1. Két qua theo déi cin ning thé

Trong thoi gian thi nghiém, tit ca thé & nhém chimg hoat dong binh thudng, an ubng tt, phan kho,
long muot. Khong co hién tugng rung 16ng hodc 16ng bi kho ctng. Két qua theo doi can ning dugc trinh
bay & Bdng 2. Tho tang can & nhom ching va hai nhéom thir, cd sy khac biét khi so sanh voi trudc thi
nghiém trong mdi nhém (P < 0,05). Nhu vay trudc thir nghiém va sau thir nghiém can ning trung binh
cua tho & cac nhom thtr khéng c6 su khac biét so véi nhom ching (P va P > 0,05);

truée (T1-C)
P vaP >0,05).

trude (T2-C)

sau (T1-C) sau (T2-C)
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Bing 2. S6 liéu cdn ndng tho

Két qud cin ning (kg)
Nhom (n=7) Truée TN Sau 1 tuan Sau 2 tuan Sau 3 tuan Sau 4 tuan P
(mg) (m,) (m,) (my) (m,)
Chimg (C) 2,12+£027 | 2234022 | 229+0,19 | 236+0,12 | 2,40+0,13

o s B P <0,05

50 vO1 truGe 105,8% 108,8% 112,7% 114,8% trube-sau
thtr nghiém
Thir 1 (T1) 2,08%009 | 219010 | 2230,14 | 228%0,10 | 237+0,12 | | 005

trudce-sau ’

% so vai trudc 0 o . . Pse (T1-0) 0,05
thir nghiém 105,6% 107,4% 110,0% 114,5% P, (Tl-C)> 0,05
Thur 2 (T2) 2,13+0,14 221+0,17 2,31+0,17 2,37+0,19 2,45+0,15 P <005

trude-sau >

% so voi trudc o o o o Piruse (r2-0)> 0,05
thir nghiém 103,8% 108,6% 111,0% 114,8% P (T2—C)> 0,05

3.2.2. Két qua theo déi cdac chi s6 huyét hoc

Trudc, gitia va sau khi thir nghiém, thé duoc kiém tra cac chi sb vé huyét hoc, s6 liéu dugc trinh bay ¢
Bang 3. Két qua so sanh thong ké theo t-test cho thay: trudc, gitra va sau thi nghiém khong cé sy khac biét co
y nghia gitta nhém chung va 2 nhom thi nghiém (P >0,05; P >0,05; P 1> 0,05) (Bang 4).

C-T trudc C-T gitra

Bing 3. Két qua theo déi cdc chi s6 huyét hoc the ciia cdc nhom thir nghiém

Chi so Hong ciu Bach ciu Tiéu ciu Hematocrit Hemoglobin
Nhom (x 10/ liy) (x 10% lit) (x 10% lit) (%) (g/dl)
Chi Truoe TN 55+0,8 9,0+2,1 462,7 £ 145,5 37,8+54 11,3+1,6
un
( 7? Giita TN 5,6+04 10,6 + 1,0 419,9 £ 69,2 39,6 £2,0 11,6 £0,9
n=
Sau TN 6,1+04 9,6+22 420,7 50,3 42,1+ 1,6 12,7+ 0,6
Thit 1 Truoc TN 53+04 87+1,2 573,9+ 63,3 37,0+2,0 10,9+0,5
o
=7 Giita TN 57+0,5 93+1,9 367,6 + 63,4 38,8+2,7 12,0+09
n =
Sau TN 59+04 9,5£29 397,1 £ 50,3 40,4 + 2.1 12,2+ 1,1
Thit 2 Truoc TN 55+0,5 10,5+2,8 502,3 +146,2 36,9+24 11,2+0,7
o
Giita TN 5,8+ 04 9,8+2,1 4323 +£727 38,1 +2,0 11,5+0,7
(n=7)
n=
Sau TN 6,1 £0,3 9,9+1,3 470,7 +£92.,9 40,9 + 1,8 12,6 + 0,4
Bing 4. Két qua so sanh thong ké theo t-test cdc chi s6 huyét hoc tho ciia cac nhém thir nghiém
P Chi so Hong ciu Bach ciu Tiéu ciu Hematocrit Hemoglobin
Trwée TN P, 0,554 0,750 0,089 0,729 0,577
rwoc
P, 0,893 0,271 0,621 0,705 0,966
Gita TN P, 0,552 0,150 0,166 0,505 0,378
itta
P, 0,414 0,404 0,749 0,179 0,875
Sau TN P, 0,300 0,927 0,398 0,123 0,296
au
P, 0,900 0,796 0,234 0,229 0,710
26 Tap chi KIEM NGHIEM THUOC - S6 2.2018; Tap 16.(60)




3.2.3. Két qua theo déi cdc chi s6 sinh héa (thudc chikc ning gan va thén)

Qua két qua xét nghiém chi so sinh hoa trudc, gilra va sau thi nghiém hau hét cac chi s6 deu khong co su

khac bi¢t gitta nhom chimg va 2 nhom thtr (P 1 .6c

> 0,05) (Bdang 5 va 6).

Bing 5. Két qua theo doi cdc chi s6 sinh héa (gan, thin) ciia thé ciia cde nhém thir nghiém

Chi 56 AST ALT Bilirubin Protein Cholesterol | Creatinin Urea
(Ulit) (U/liy) toan phan foan (mmol/l) (umol/l) (mmol/l)
(umol/lit) phan
Nhom (g/liv)
Truwoe TN | 29,9 +14,0 | 59,9 +20,6 0,9+0,4 56,7+24 1,6 £0,6 72,6 £5,5 49+0,5
Chirng L
(n="7) Giita TN 354+12,1 61,4+6,4 1,2+04 612+5,6 1,5+0,5 72,7+164 | 49+0,9
Sau TN 23,9+6,7 479+ 17,5 1,2+0,8 579+49 1,4+0,6 90,1122 | 54+09
Truée TN | 41,5+126 | 699+183 1,3+0,4 58,6 £2,6 1,9+0,5 76,4+ 6,2 53+1,1
glh:,;) Gitta TN 40,3+£9,8 63,3+ 14,6 1,3+0,4 63,6 £ 5,5 1,2+0,3 86,4 +9,7 4,4+1,6
Sau TN 333+11,4 | 56,1 +15,2 1,5+0,6 60,7+ 5,4 1,5+04 84,0+12,9 | 57+0,6
Truoc TN 31,3+9,5 64,4+27,0 1,2+0,5 56,2+2,5 2,2+0,7 71,1 £4,8 47+0,5
glh:% Giita TN | 43,1 +184 | 74,3 +£20,1 1,2+0,5 64,4 +3,1 1,2+0,3 81,3+8,2 45+1,2
Sau TN 343+19,6 | 64,7+29,0 1,2+0,3 59,8+43 1,5+ 0,6 86,9+109 | 54+0,7

Bing 6. Két qua so sanh thong ké theo t-test cdc chi sé sinh héa the ciia cdc nhém thir nghiém

Chi 56 AST ALT Bilirubi‘n Proteilg toan | Cholesterol Creatinin Urea
p toan phan phan

P.,, | 0131 0,353 0,128 0,186 0,347 0,241 0,473

Trwoc TN
P, | 0835 0,728 0,305 0717 0,123 0,595 0,489
P, | 0426 0,763 0,606 0,431 0,160 0,082 0,454

Giita TN
P, | 0373 0,149 0,895 0,200 0,208 0,240 0,420
Pe, | 0,084 0,363 0,495 0,321 0,676 0,381 0,523

Sau TN

P, | 0223 0,212 0,966 0,437 0,661 0,608 0,939

3.2.4. Quan sdt dai thé

Khong c6 biéu hién khac thuong vé hinh dang bén
ngoai, mau sdc cac to chuc tim, gan, thén, phéi, da
day, rudt cua cac thdé nhém thir so voi nhém chirng
sau thi nghiém.
3.2.5. Quan sat vi thé

Lay mau tiéu ban gan, than trén 3 tho ngiu nhién
trong tirng nhém thi nghiém va nhoém ching, ti€u ban
quan sat vi thé. Tiéu ban gan va than dugc ¢b dinh
bﬁng Formalin 10%, nhuém béng dung dich nhud¢m

Hematoxylin eosin (He) va Perioric acid Shiff (PAS)
va quan sat dudi kinh hién vi dién tor do phong dai
100 va 400. Cac tho thir nghiém déu c6 gan va than
khong bi ton thwong, hinh anh cau tric trong giéi han
binh thuong. Khong co céac tridu chimg bat thuong
lién quan dén mau thir vi 2 muc lidu khac nhau so
v6i nhom ching.

CAu trac gan khong bi ddo 16n, nhan rd cac tiéu
thily v6i tinh mach trung tAm va céc bé gan sip xép
huéng tam. Cac té bao gan hinh tron hay da dién,
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¢6 nhan nho, déu nhau, khong théy hoai tu, khong
thdy xdm nhap viém. Mot sd té bao gan thodi hoa co
kha nang hoi phuc (bao gdm thoai hoa nudc va thoai
hoa hat), mét s6 té bao ling dong glycogen trong bao
twong. Cac khoang cura khong ting sinh xo, khong
tang sinh 6ng mat, khong thdy xam nhap té bao viém.

Céc ciu than va 6ng than c6 hinh thai, ciu trac
trong gi6i han binh thudng. Cau than khong bi xo hoa,
khong tang sinh cac té bao cudn mach, té bao c6 chan;
khoang Bowman rd, mang day cau than khong day.
Céc té bao 6ng than khong thoai hoa, khong hoai tir.
Mo ké khong ting sinh xo, khong xdm nhap viém.
Céc té bao dng than khong ling dong glycogen, mang
day 6ng than khong day.
4. Két luan

Két qua thu dugc trong nghién ctru nay cho thiy
mau thir vién gout TAm Binh c¢6 LD, = (5,303 +
0,321) g mau thii/kg chudt. Theo phan loai doc tinh

ciia GHS [3], mau thir vién gout Tam Binh c¢6 doc tinh
thap dudi ngudng phan loai.

Khi cho thd udng mau thir véi 2 mic lidu la
0,375 vién/kg tho/ngay (twong tmg véi muc lidu tdi
da dung cho ngudi 1a 6 vién/ngudi/ngdy) va muc lidu
0,750 vién/kg tho/ngay (cao gap 3 lan so véi licu tbi
da dung cho nguoi), trong 28 ngay khong thay c6 anh
hudng c6 ¥ nghia thong ké dén thé trang, chirc ning
tao mau va mo bénh hoc gan than trong subt qua trinh
ubng. Khong nhén thiy su bit thudng va khac nhau
vé hinh dang bén ngoai, mau sdc cua céc to chuc tim,
gan, than, phéi va hé tiéu hoa khi quan sat dai thé
ciing nhu cAu tric ctia gan, than khi quan sat vi thé ctia
tho gitra nhom chiing va 2 nhom thr.

Céc két qua thyc nghiém ban dau cho thiy vién
gout T4m Binh c6 ddc tinh thip trén chudt nhit tring
va khong anh huong c6 hai véi tho khi ding thude
lién tuc trong 28 ngay.
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SUMMARY

“Vien gout Tam Binh” capsules manufactured by Tam Binh Pharmaceutical Trading Production Company
Limited, was evaluated for acute and repeated dose toxicity in mice and rabbits, respectively. The acute toxicity
results indicated that LD, of “Vien gout Tam Binh” in mice according to the method of Behrens is (5.303 = 0.321) g/kg
body weight for single dose oral admistration (equivalent to 43.1 capsules/50 kg body weight human/day). In the
repeated - dose toxicity study, rabbits were administrated “Vien gout Tam Binh” with the doses of 0.375 capsules and
0.750 capsules/kg/day for 28 days (equivalent to the dose using on human and the dose of 2 times more than one using on
human). Blood sample were taken on day 0, day 14 and day 28 of experiment for hematological, biochemical exams. Liver
and kidney samples were taken on day 28 for histopathological determinations. After 14 and 28 days, blood and tissue
samples were taken for hematological, biochemical and histopathological determinations. The repeated dose toxicity
results revealed that there were no significant differences in hematological and serum biochemical values between control
and treatment animals. Furthermore, no histopathological changes in the liver and kidney of rabbits treated with “Vien
gout Tam Binh” were observed.

(Ngay nhan bai: 29/11/2017; Ngay phan bién: 01/3/2018 ; Ngay duyét dang: 15/6/2018
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MUC LUC

Nghién ciru khoa hoc
Xay dyng, tham dinh phwong phap dinh lwong Tolperison hydroclorid trong vién nén bang HPLC.
NGUYEN THU PHUONG, TRAN TH] HONG ANH
Dinh lugng ddng thoi Piracetam va Cinarizin trong phép thir 46 hoa tan bang phwong phap HPLC.
PHAM HONG MINH, NGUYEN TH] HANG, TRAN THUY HANH
Téng hop va tinh ché 2-methyl-4(5) nitroimidazol dé lam tap chuan sir dung trong kiém tra chat
luong nguyén liéu va cac dang bao ché ctia Metronidazol.
MAI THANH HA, LE THI THU, LE HOANG DUC, NGUYEN VAN GIANG, DOAN CAO SON
Xay dung va thim dinh phuong phap phan tich Cephalexin trong huyét twong ngudi bang sic ky 1ong
hiéu nang cao.
NGO DBUC LIEM, TRAN HOANG, CAO NGOC CUONG, TA MANH HUNG
Xay dung phuong phép dinh lugng Hydroxyprolin baing HPLC véi detector huynh quang dé xac dinh
ham lugng Collagen toan phan trong thyc pham chirc ning.
LE DINH CHI, TONG TH] THANH VUONG
Danh gia doc tinh cp va ban truong dién ctia vién gout TAm Binh.
TRAN THI THANH HUE, NGUYEN TH] LIEN, POAN CAO SON
Théng tin khoa hoc - Tin tirc
Thudc khong dat chat luong da dugc Bo Y té xir 1y tir thang 12/2017 dén thang 5/2018.
HA THI MINH CHAU

CONTENTS

Scientific researches
Development and validation of HPLC method for determination of Tolperison hydrochloride in tablets.
NGUYEN THU PHUONG, TRAN THI HONG ANH
Simultaneous determination of Piracetam and Cinnarizine in the Dissolution test by HPLC method.
PHAM HONG MINH, NGUYEN THI HANG, TRAN THUY HANH
Synthesis and purification of 2-Methyl-4(5) nitroimidazole as the impurity reference substance used
for quality control of Metronidazol API and dosage forms.
MAI THANH HA, LE TH] THU, LE HOANG DUC, NGUYEN VAN GIANG, DOAN CAO SON
Development and validation of HPLC method for determination of Cephalexin in human plasma.
NGO PUC LIEM, TRAN HOANG, CAO NGOC CUONG, TA MANH HUNG
Development of HPLC method with fluorescence detector for assay of Hydroxyproline to determine
total Collagen content in nutrition supplement products
LE PINH CHI, TONG THI THANH VUONG
Evaluation of acute and repeated dose toxicity of “Vien gout Tam Binh”.
TRAN THI THANH HUE, NGUYEN TH] LIEN, POAN CAO SON
Technical information - News
Substandard pharmaceuticals recalled from December 2017 to May 2018 on decision of Ministry of
Health.

HA THI MINH CHAU
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