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TOM TAT:Xay dung duoc phuong phap dinh tinh, dinh liong dong thoi atropin sulfat va benzalkonium
clorid trong bom tiém tw tiém atropin sulfat bang ky thuét sac ky Idng hiéu néng cao.

- Diéu kién sdc ky gom: pha déng la acetonitril va dung dich natri acetat 0,7M, pH 5,0, theo chuong
trinh gradient, c6t phenomenex C18 (250 mm x 4,6 mm, 5 um), detector UV & buoc séng 210 nm, toc do
dong 1,0 ml/phat, thé tich tiém mau 20 pl, thoi gian phan tich mau 20 phdut.

- Phuong phép cé dé6 dic hiéu tét, dé tuyén tinh cao (hé sb twong quan cua atropin sulfat va
benzalkonium clorid 1an Iwot 1a 0,9993 va 0, 9992); khoang tuyén tinh cua atropin sulfat tee 0,5-3,0 mg/ml,
benzalkonium clorid ttr 0,025-0,15 mg/ml; dé ding cua atropin sulfat tir 98,50-101,38%, benzalkonium
clorid tir 99,53-102,36%; do I&p lai cua atropin sulfat va benzalkonium clorid l1&n ot 13 0,82% va 1,29%.

T khéa: Séc ky 16ng hiéu ndng cao, atropin sulfat, benzalkonium clorid.

ABSTRACT:The high performance liquid chromatography method has been developed for
simultaneous qualitative and quantitative determination of atropine sulfate and benzalkonium chloride in
auto-injector of atropine sulfate.

- Chromatographic conditions include the mobile phase using acetonitrile and 0.1M sodium acetate,
pH 5.0 following linear gradient programme; column phenomenex C18 (250 mm x 4.6 mm; 5um), UV
detector at 210 nm, flow rate of 1.0 ml/ min, volume injection of 20 ul, time for analysis is about 20 min.

- The results show that analytical method is specific, high linear (the correlation coefficientes of
atropine sulfate and benzalkonium chloride are 0.9993 and 0.9992, respectively); the linear range of
atropine sulfate from 0.5 to 3.0 mg/ml and benzalkonium chloride from 0.025 to 0.15 mg/ml; the trueness of
atropine sulfate from 98.50% to 101.38%and benzalkonium chloride of 99.53% to 102.36%; the repeatability

of atropine sulfate and benzalkonium chlorideare 0.82% and 1.29%, respectively.
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1. DAT VAN DE.

Bom tiém tw tiém atropin sulfat la san pham rat
can thiét trong co’ sb thubc ca nhan dé trang bi cho
bd d6i tham gia chién dau. Trén chién trwdng, khi
bi nhiém dodc chat doc than kinh, bom tiém tw tiém
dwoc sir dung dé bd doi tw clru chiva hodc ctru
chira I&n nhau [2]. Luc nay, chi can nhirng thao tac
st dung don gian, thudc trong bom tiém sé dwoc
tw dong bom vao co thé. Trwdc day, quan doéi ta da
tirng dwoc trang bi san phdm nay tir ngudn vién tro
cta nwdc ngoai. Hién nay, viéc tao ngudn gap rat
nhiéu kho khan, trong khi nhu cau vé loai bom tiém
tw tiém 1a rat cAp thiét.

Tw yéu cau do, Vién Kiém nghiém - nghién ctru
dwoc va trang thiét bi y t& Quan doi da va dang tién
hanh nghién cru sén xuat bom tiém ty tiém atropin
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sulfat, tao ngudn dw trir sé&n sang chién diu va
phuc vu huén luyén. Trong céng thirc bom tiém tw
tiém dang nghién clru, co atropin sulfat va chat bao
quan benzalkonium clorid, nhwng chwa cé phwong
phap phan tich.

Vi vay, chiing t6i thuc hién dé tai nay nham xay
dwng phuong phap dinh tinh, dinh lwgng dong thoi
atropin sulfat va benzalkonium clorid trong bom
tiém tuw tiém atropin sulfat bang ky thuat sac ky long
hiéu ndng cao, kiém soat chat lwong va xay dwng
tiéu chuan co sé& cho bom tiém tw tiém dang duoc
nghién ctru.

2. VAT LIEU, PHUONG PHAP NGHIEN CUU.

2.1. Vat liéu nghién cutru:

- Acetonitrii HPLC (J.T Baker), natri acetat
(Merck), acid acetic bang (Merck).
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- Chuén atropin sulfat - Trung Québc (16 SX:
20160511; ham lwong: 100,5% khan; d6 am
2,63%); chuan benzalkonium clorid - Vién Kiém
nghiém thuéc Trung wong (16 SX: WS0116327.01;
ham lwong: 92,1% nguyén trang; thanh phan C12:
65,99%; C14: 34,01%); nguyén liéu benzalkonium
clorid 50% - Nhat Ban (16 SX: 704B2277).

- Bom tiém tw tiém atropin sulfat.

- Cac hoa chét va dung moi la loai tinh khiét
phéan tich, dat tiéu chuan Dwoc dién Viét Nam V.

2.2. Dung cu va thiét bi:

- May séac ky 16ng hiéu nang cao Shimadzu
10Avp voi detector UV-VIS, Nhat Ban.

- May sac ky ldng hiéu nang cao HP 1100 vdi
detector DAD, Hoa Ky.

- Can phan tich XS 204, Mettler-Toledo, Thuy Si.

- May do pH Seven Compact S220, Mettler -
Toledo, Thuy ST.

- Binh dinh murc, pipet loai Glass A, Dlrc.

2.3. Phwong phap nghién ciru:

- Khao sat diéu kién sac ky:

+ Dung dich chuan: can cac chét chuén va
pha loang bang pha dong dé duoc dung dich
chuén cé nbéng dd atropin sulfat khoang 2 mg/ml,
benzalkonium clorid khoang 0,1 mg/ml.

+ Dung dich thi: pha loang gép 2 lan dung dich
ché pham bang pha déng.

_+ Mau trang: 1a nwoc cat diéu chinh dén pH 4,0
bang acid sulfuric 0,1N (TT).

+ Tién hanh: quét phd UV-VIS cla dung dich
chuan atropin sulfat va benzalkonium clorid dé Ilya
chon budc séng phéat hién, khoang néng dé dinh
lwgng. Tién hanh séc ky dung dich chuén, dung
dich thtr va mau trdng theo cac diéu kién sac ky
khac nhau dé tim diéu kién tach riéng phu hop.

- Tham dinh phwong phap phan tich: tién hanh

thdm dinh tinh twong thich ctia hé théng va do dac
hiéu, dé tuyén tinh va khodng xac dinh, do lap lai,
dd dung cla phwong phap theo huwéng dan cla
USP 38 [6] va ICH [5].

3. KET QUA NGHIEN CcUU.

3.1. Két qua khao sat diéu kién sac ky:

- Pha déng: dung dich natri acetat 0,1M, pH 5,0
- acetonitril theo chuwong trinh gradient:

Thoi gian (phat) Ti I& acetonitril
0,01 32%
3,00 78%
12,00 78%
14,00 32%
20,00 32%

- Cot Phenomenex C18 (250 mm x 4,6 mm; 5 uym).

- Detector UV: 210 nm.

- Téc d6 dong: 1,0 ml/ phat .

- Thé tich tiém mau: 20 .

- Thoi gian phan tich cho mét mau: 20 phut.

Tién hanh sac ky v&i diéu kién néu trén, két
qua cho thay, trén sac ky do atropin sulfat cé 1 pic,
benzalkonium clorid c6 2 pic C12 va C14. Tat ca
cac pic cua atropin sulfat, benzalkonium clorid C12
va benzalkonium clorid C14 déu can xing, tach
riéng biét. Do vay, chung t6i lwa chon diéu kién nay
dé thdm dinh phwong phap.

3.2. Két qua tham dinh phwong phap:

3.2.1. Tinh twong thich cua hé théng va dé dac
hiéu cta phwong phap:

Tiém lap lai 6 1an mau trdng, dung dich chuén,
dung dich thr d& xac dinh thdi gian lwu, dién
tich pic va hé sb bat déi xing cla atropin sulfat,
benzalkonium clorid C12 va C14. Péng thdi, so
sanh phé DAD cla céac pic chuan va pic thir twong
&ng dé dinh tinh va xac dinh tinh d&c hiéu cla
phwong phap.

Bang 1. Tinh twong thich ctia hé théng (n = 6, thdi gian lwu: phat; don vi dién tich pic: pAU.s).

sé Atropin sulfat . Benzalkonium clorid C1’2 i Benzalkonium clorid C’14 ’
thee tu Thoi | Diéntich |Hé s6 bat| Thoi | Diéntich |Hé so bat| Thoi |Dién tich|Hé s6 bat
" |gian lwu pic doi xirng | gian lwu pic doi xtrng | gian lwu pic doi xtrng
1 3,798 |3.222.847| 1,80 11,572 |1.143.378| 1,79 15,432 | 527.904 1,56
2 3,800 |3.272.269| 1,80 11,562 |1.149.496| 1,77 15,417 | 545.059 1,59
3 3,802 |3.293.613| 1,78 11,563 |1.144.075| 1,74 15,407 | 531.200 1,55
4 3,802 |3.278.802| 1,80 11,555 |1.141.477| 1,76 15,395 | 534.184 1,60
5 3,798 |3.305.925| 1,80 11,547 |1.144.747| 1,77 15,380 | 525.226 1,52
6 3,797 |3.310.443| 1,69 11,528 |1.165.256| 1,75 15,353 | 530.252 1,62
Trbinh | 3,800 |3.280.650| 1,78 11,555 |1.148.072| 1,76 15,397 | 532.304 1,57
RSD% 0,06 0,97 0,13% 0,77 0,18 1,30
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Hinh 3.1. Sac ky dé cta mau tréng.
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Hinh 3.2. S&c ky d6 cua dung dich chuén atropin sulfat 2 mg/ml va benzalkonium clorid 0,1 mg/ml.
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Hinh 3.3. S&c ky dé cua dung dich thtr.
Trén séc ky d6 clia mau thir cac pic tach nhau hoan toan, cung th&i gian lwu véi cac pic cla atropin
sulfat, benzalkonium clorid C12 va C14 trén séc ky dd ctia dung dich chuan (twong (ng la 3,8 phut,
11,5 phut va 15,4 phut). Trén sac ky dd ctia mau trang khéng xuét hién pic tai thdi gian lwu cla cac pic
chinh. Khi so sanh phé DAD cuia céc pic twong (rng v&i atropin sulfat, benzalkonium clorid C12 va C14
cho thay, phd cla chuan va thir gan nhw chdng khit 1&n nhau v&i hé sd match twong ng 14 999,96;
999,97 va 999,74. Céc pic dwoc tach riéng can xing, thoi gian lwu va dién tich pic n dinh (RSD < 2%).
Nhw vay, phwong phéap cé dé déc hiéu cao, phu hop dé dinh tinh, dinh lwong ddng thoi atropin sulfat va
benzalkonium clorid trong ché pham.

3.2.2. B¢ tuyén tinh va khodng xac dinh:

T T
18 20

Pha day dung dich chuan cé ndng dé atropin sulfat tir 0,5-3,0 mg/ml; benzalkonium clorid tir 0,025-
0,15 mg/ml. Tién hanh s&c ky theo diéu kién da khao sat, 1ap phwong trinh dwdng chuan dé xac dinh méi
twong quan gitra ndng dd va dién tich pic. Tién hanh 5 dwéng chuén riéng biét, tinh dwéng chuén trung
binh. Két qua thu dworc nhw trong bang 3.2 va 3.3:

Bang 2. Két qua khao sat khoang tuyén tinh cta atropin sulfat.

N&ng do (mg/ml) 05 1 1,5 2 25 3
Dién tich pic | Trung binh | 997.006 1.705.640 | 2.362.068 | 2.934.286 | 3.523.005 | 4.150.780
(MAU.s) SD 4.669,6 17.122,7 16.542,8 28.299.4 37.832,1 35.542,6
Phuong trinh hdi quy y = 1.245.324 72x + 432.812,64
Hé sb twong quan r 0,9993
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Bang 3. Két qua khao sat khoang tuyén tinh ctia benzalkonium clorid.

Ndng dé (mg/ml) 0,025 | 005 0,075 0,1 0,125 0,15
Dién tich pic (téng diéntich [Trung binh | 389.047 | 786.861 | 1.227.816 | 1.597.739 | 1.956.073 | 2.311.530
pic clia C,, va C,,)(uAU.s) |SD 6.145,2 | 14.744,3 | 18.812,6 | 17.1654 | 20.100,1 | 28.784,4

Phwong trinh héi quy

y =15.417.109,15x + 29.180,75

Hé s6 twong quan r

0,9992

Két qua cho thay, co su twong quan tuyén tinh chat ché gilra nong do va dién tich pic cla atropin
sulfat trong khodng ndng dé ttr 0,5-3,0 mg/ml va cla benzalkonium clorid trong khodng nong dg ttr 0,025-
0,15 mg/ml, v&i hé sb twong quan twong (rng la r = 0,9993 va 0,9992.

3.2.3. Dg lap lai:

Do I&p lai dwoc tién hanh dwa trén viéc dinh lwong 6 1an riéng biét mau thr co Qéng do atropin sulfat
khoang 2 mg/ml, benzalkonium clorid khoang 0,1 mg/ml. Tinh nong d6 cta cac chat trong mau th&r dwa
trén phwong trinh dwong chuan, tir do tinh d6 1éch chuan twong déi (RSD%). Két qua dwoc trinh bay

trong bang 4.

Bang 4. Két qua danh gia do |1ap lai ctia phwong phap (n = 6).

Sé thi Atropin sulfat Benzalkonium clorid
otu, v Dién tich pic Néng do Téng dién tich pic Noéng do
' (MAU.s) (mg/ml) cua C12 va C14 (pAU.s) (mg/ml)
1 3.181.789 2,2074 1.811.197 0,0984
2 3.245.475 2,2586 1.817.527 0,0988
3 3.231.514 2,2474 1.812.707 0,0985
4 3.228.004 2,2445 1.820.583 0,0990
) 3.205.885 2,2268 1.821.535 0,0991
6 3.208.144 2,2286 1.769.930 0,0957
Trung binh 2,236 0,098
SD 0,018 0,001
RSD% 0,82 1,29

Phwong phap cé do 13p lai tot v&i ca atropin sulfat (RSD = 0,82%) va benzalkonium clorid (RSD = 1,29%).

3.2.4. b6 dung:

Két qua danh gia d6 dung cta phwong phap khi tién hanh I&p lai 3 14n thém chuan véi ndng do atropin
sulfat khoang 1,0; 1,5 va 2,0 mg/ml; benzalkonium clorid khoang 0,025; 0,050 va 0,075 mg/ml vao mau
thr (da pha loang 4 lan). Két qua thu dwoc:

Bang 5. Két qua danh gia dé dung cla atropin sulfat.

Sé thi I_Z)ién tich LLP(_)’ngZ can mau Llio’ng co Luqng thém Luqng tim ‘ % _ Trung bin_h RSD%
tw |pic (WAU.s)| chuan (mg) |san(mg)| vao (mg) lai (mg) |timlai| % tim lai
1 3.014.217 253,1 21,37 19,81 20,09 (101,38
2 2.987.402 2521 21,37 19,74 19,66 99,60 | 100,28 0,96
3 2.977.903 2495 21,37 19,53 19,50 99,86
4 3.594.855 253,1 21,37 29,72 29,41 98,96
5 3.596.210 2521 21,37 29,60 29,43 99,43 99,11 0,28
6 3.568.325 2495 21,37 29,30 28,99 98,93
7 4.219.585 253,1 21,37 39,63 39,45 99,54
8 4.184.260 252,1 21,37 39,47 38,88 98,50 99,50 0,99
9 4.207.017 2495 21,37 39,07 39,24 100,46
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Bang 6. Két qua danh gia dé dung ctia benzalkonium clorid.

< ... | Tong dién tich pic | Lwong can | Lwong | Lwong | Lwong o .
SOt 1 C12va C14 | mAu chudn | c6 sdn |them vao| tim lai | ., 7. [Trungbinh | peno,
tw timlai | % tim lai
(HAU.s) (mg) (mg) (mg) (mg)
1 1.361.038 62,7 1,148 0,577 0,579 | 100,34
2 1.353.033 62,0 1,148 0,571 0,569 | 99,65 100,23 0,54
3 1.379.184 65,0 1,148 0,599 0,603 | 100,72
4 1.814.927 62,7 1,148 1,155 1,168 | 101,15
5 1.815.495 62,0 1,148 1,142 1,169 | 102,36 | 101,18 1,14
6 1.837.781 65,0 1,148 1,197 1,198 | 100,05
7 2.263.414 62,7 1,148 1,732 1,750 | 101,02
8 2.252.937 62,0 1,148 1,713 1,736 | 101,36 | 100,64 0,97
9 2.292.310 65,0 1,148 1,796 1,788 | 99,53

Két qua cho thay dd dung cla atropin sulfat tir
98,50-101,38%; clia benzalkonium clorid ttr 99,53-
102,36% v&i do léch chuan twong dbi déu < 2%.
Nhw vay, phwong phap c6 dé dung cao, dap wng
duwoc yéu cau vé do dung clia mot phwong phap
phan tich.

4. KET LUAN.

Nghién ctru xay dwng va thdm dinh phwong
phap dinh tinh, dinh lwgng déng thoi atropin sulfat
cung benzalkonium clorid trong bom tiém tw tiém
atropin sulfat bang ky thuat sac ky 16ng hiéu nang
cao, kiém soat chat lwong va xay dung tiéu chuan
co s& cho bom tiém ty tiém dang dwoc nghién
ctru, cho két qua:

- Diéu kién s&c ky gdbm: pha dong 1a acetonitril va
dung dich natri acetat 0,1M, pH 5,0, theo chwong
trinh gradient, c6t phenomenex C18 (250 mm x 4,6
mm; 5 pym), detector UV & buéc séng 210 nm, toc
dd dong 1,0 ml/phat, thé tich tiém mau 20 pl, thoi
gian phan tich mau 20 phat.

- Phwong phap dap (rng day du cac yéu cau
cla mét phwong phap phan tich véi d6 dac hiéu
cao, khoéng tuyén tinh cta atropin sulfat twv 0,5-3,0
mg/ml, benzalkonium clorid tr 0,025-0,15 mg/ml;
do I&p lai tét v&i ca atropin sulfat (RSD = 0,82%)
va benzalkonium clorid (RSD = 1,29%); d6 dung
cua atropin sulfat ttr 98,50-101,38%, benzalkonium
cloridttr 99,53-102,36%.
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TIEP TUC THYC HIEN HIEU QUA

CONG TACPHONG, CHONG...

(Tiép theo trang 8)
Ché do béo cao. Bén nay, tinh hinh SR trén ca
nwédc va trong toan quan da giam manh. Nhiéu
don vi trong thoi gian dai khong c6 ca bénh SR.
Do do6, ché dé bao cao ve cong tac PCSR thuc
hién nhw sau:

- Céac don vi ndm trong ving SR lwu hanh
vira va nang (cac tinh khu vwc mién Trung - Tay
Nguyén; mién Déng Nam B6): thuc hién bao cao
theo thang nhw quy dinh.

- Cac don vj khac: thyc hién bao cao 6 thang,
12 thang va bao cao khi cé ca bénh SR.

- Pon vi c6 bénh nhan SR: phai c6 phiéu bao
cao ca bénh tirng trwdng hop kém theo.Ul
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