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TOM TAT

Nghién ctru hudéng dén muc tiéu la xay dung va thdm dinh quy trinh phén tich dinh lwong
dugc chéat Cefmetazol trong thude bot pha tiém bang phuong phép sic ky 1ong hiéu ning cao
(HPLC), sir dung dau do PDA. Qua trinh sic ky dugc thuc hién trén cot HiQ Sil C18HS
4,6 mm (L.D) x 25 mm (L), 5 pm, phat hién bang dau do diod quang (PDA) ¢ budc song
214 nm. Qua trinh ria giai dang dong voi téc dd dong 2 mL/phut. Mau duge hoa tan trong
thanh phan pha dong 14 dung dich dém acid phosphoric pH 4,5 + 0,1. Quy trinh phan tich da
xay dung duoc thim dinh theo hudng din cua Théng tu 32/2018/TT-BYT vé quy dinh viéc
dang ky luu hanh thudc, nguyén liéu lam thubc. Két qua dinh lwong thudc bot pha tiém
Cefmetazol thu dugc khoang ndng do tuyén tinh ciia phuong phap dat tir 0,1-0,5 mg/mL. Do
dung ciia phuong phap dugc xac dinh bang ty 1& phuc hdi trong khoang 99,02-100,61%. Do
lap lai ¢c6 %RSD = 0,22%. Quy trinh phéan tich dat chi ti€u tinh dic hiéu, tinh tuyén tinh, d0
dung, d6 chinh xéc. Vi thé, ¢ thé tmg dung quy trinh phan tich nay trong viéc kiém soat chat
lwong thudng quy cua Cefmetazol trong duge phim thudce bot pha tiém.

Tir khoa: Cefmetazol, HPLC, thim dinh quy trinh.

1. GIOI THIEU

Cefmetazol 12 mot Cephamycin khang khudn thudng dugc phan loai chung véi cac
Cephalosporin thé hé thtr hai. Tac dung diét khuan cta thudc 1a e ché qua trinh téng hop
thanh té bao vi khuan. Cefmetazol c6 pho tac dung rong, gdm nhiéu ching vi khuan Gram am
va Gram duong hiéu khi va ky khi nhu: Escherichia coli, Streptococcus pyogenes,
Streptococcus agalactiae, Proteus vulgaris, Bacteroides fragilis,... Cefmetazol dugc chi dinh
cho cac nhidm khuin do céc vi khuin con nhay cam vé6i thude nhu: Nhidm khuén tha phat cua
viém bang quang, viém than, bé than, viém phuc mac, viém tii méat, viém dudng mat, viém
tuyén Bartholin va phan phy, nhim khuan tir cung, viém két mac, viém mé quanh xuong ham,
viém xuong ham [1, 2]. Chinh vi tam quan trong cia thubc trong viéc diéu trj bénh nén dé
danh gi4 chét lugng thudc, kiém nghiém thudc phai nghiém ngit tranh tinh trang thudc gia
hoic ding qua liéu bang cach ddi chiéu két qua thu dugc véi cac chi tiéu trong tiéu chuan quy
dinh. Dinh luong thudc bot pha tiém Cefmetazol gdm cac chi tiéu chat lwong 14 tinh chit bot
mau trang, dong trong lo thuy tinh, dy kin bang nut cao su va niéng nhom, d¢ déng déu khdi
lugng dat tiéu chuén caa USP 43, pH tr 4,2 - 6,2, ham luong nudc khong qua 0,5%, gidi han
tiéu phan khong nhin thiy bing mit thuong gdm tiéu phan kich thude > 10 um (khong duoc
quéa 6000/1 1o) va tiéu phan kich thuéc > 25 um (khong duoc qua 600/1 1o), dinh tinh ché phim
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phai c6 sy c6 mat cua Cefmetazol dya vao thoi gian Iuu cua thi so voi chuén, dinh luong ham
lugng Cefmetazol trong mdi lo phai dat tir 90-120% so v6i ham lwong nhin (900-1200 mg) [3].

Theo cac tai liéu nghién ctru, cac phuong phap phén tich khac nhau dugc ding dé xac
dinh ham lugng Cefmetazol nhu dinh lugng Cefmetazol trong thude tiém bang sic ky loai
¢& HPSEC (High - performance size - exclusion), hodc xac dinh déng thoi ham lugng vét
ctia Cefmetazol va Cefpodoxim Proxetil bang sic ky khdi phd ghép voi dau do hé ba tir cuc
(LC-MS/MS) [4, 5]. Tuy nhién, Cefmetazol 14 hgp chit phan cuc manh (Logkow = -0,6) va yéu
cau dinh lwong ham luong Cefimetazol trong mdi lo phai dat tr 90-120% so v6i ham luong
nhan (900-1200 mg) nén tmg dung phuong phap sac ky long pha dao (RP- HPLC) dé dinh
luong. Séc ky long thuong s dung nhét trong dinh lugng riéng 1¢é cac chat trong hdn hop phuc
tap cua dich chiét duoc liéu khi so sanh dién tich dinh v&i chat chuan trong cung diéu kién
phan tich. Phuong phéap nay con co6 thé dé dang phén tich cac chat trong hdn hop & mic mg/L
t6i mg/mL va st dung dau do PDA, céc didt (diode) dong vai trd 1a cac phan tir do gitip cho
viéc theo ddi dong thoi cac hop chét hap thu ¢ cac bude song khac nhau va dau do nay co thé
ghi nhan cung lic d6 hap thy cta ca day song (array) nén sic ky do thu dugc c6 dang 3D (v6i 3
truc 1a thoi gian Iuu, d6 hap thu va budce song) nén phit hop voi yéu cau phan tich Cefimetazol [6].
Chinh vi thé, tic gia tién hanh thuc hién dé tai: “Xdy dung va tham dinh quy trinh phén tich
dinh lwong thudc bét pha tiém Cefmetazol bang phuwong phdp sdc ky long hiéu ning cao
(HPLC), sir dung dau do PDA” véi myc tiéu thuc hién tham dinh lai quy trinh dinh luong
Cefimetazol theo tiéu chuan Dugc dién USP dé phu hop voi d6i tuong mau 1a thude bot pha
tiém va diéu kién phong thi nghiém, tir &6 cung cép dit liéu cho viéc ap dung quy trinh phan
tich nay tai cac co s& san xudt dugc pham trong nude.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vit liéu

Cefmetazol chuan: Do tinh khiét 94,20% (Vién Kiém nghiém Thubc Tp.HCM)
Cefmetazol thir: Thudc bot pha tiém chira hoat chat Cefmetazol, khéi lugng 1 g
Thiét bj va dung cu

May sac ky 1ong Shimadzu LC - 20A sir dung dau do photodiode array (PDA)
B¢ loc chan khong Glassco

Mang loc 0,45 pm Syringe Millex - HV Filter Uni

May siéu &m Daihan Labtech LUC - 420 c6 tan s6: 40 kHz, cong suat 700 W
May do pH dién cuc thiy tinh Mettler Toledo S220 - K ¢6 d6 chinh xac: £+ 0,002
Can phén tich chinh x4c dén 0,0001 g GS Shinko GS - 623W

Binh dinh mirc 10 mL (c6 @ chinh xac 0,025 mL), 20 mL (¢6 d6 chinh xac 0,04 mL),
100 mL (c6 d¢ chinh xac 0,10 mL)

Pipet bau 1 mL (c6 d9 chinh x4c 0,008 mL), pipet bau 2 mL (c6 d6 chinh xéc 0,01 mL),
pipet bau 3 mL (c6 d6 chinh xéc 0,01 mL), pipet bau 5 mL (c6 d¢ chinh xac 0,01 mL), pipet
bau 10 mL (c6 d6 chinh xac 0,02 mL)

2.2. Phwong phap nghién ciru

2.2.1. Piéu kién sdc ky
Cot: HiQ Sil C18HS 4,6 mm (I.D) x 25 mm (L), 5 um
Dau do PDA cua hing Shimadzu v6i model LC - 20 A Series: 214 nm
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Téc d6 dong: 2 mL/phit

Thé tich tiém: 20 pL

Nhiét do cot: 40 °C

Thanh phan pha dong: Hoa tan 5,75 g monobasic ammonium phosphate trong 700 mL,
thém 3,2 mL dung dich‘ tetral?utylamonium hydrogiide 40%, 28Q mL methanol, 25 mL
tetrahydrofuran va tron déu. Biéu chinh pha‘déng vé pH 4,5+0,1 bang acid phosphoric, loc
qua mang loc Milipore 0,45 um va khir khi bang cach siéu am.

Dung dich chuan duoc chudn bi bang cach can chinh xac khoang 50 mg Cefmetazol
chuan vao binh dinh mtrc 50 mL, hoa tan va pha lodng bing pha dong dén vach, tron déu. Ht
2 mL dung dich nay cho vao binh dinh mutc 10 mL, pha lodng v&i pha dong dén vach va tron
déu. Loc qua mang loc milipore 0,45 pm.

Dung dich thir chudn bi gdm cén va tinh khéi lugng trung binh caa 20 lo. Sau do, 1dy 6 lo
dé di phan tich thyc hién bﬁng cach hoa tan lugng bot trong 1 lo véi 10 mL nude cat va lic déu
dé hoa tan. Sau do, ding xi lanh hut hét tit ca dung dich thudc trong 1o cho vao binh dinh mirc
100 mL, pha lodng va dinh muc t6i vach bang pha dong. Hut chinh x4c 1 mL dung dich nay cho
vao binh dinh mirc 50 mL, dinh mrc t61 vach béng pha dong, loc qua mang loc milipore 0,45 pm.

2.2.2. Khdo sat tinh tuwong thich hé thong

Tham dinh tinh twong thich hé thong nham dam bao hé thong méy sic ky du do tin cay
de tién hanh phan tich. Cac thir nghiém duoc dya trén cac yeu to ve thiét bi van hanh phan tich
va cac mau dua vao phan tich tao thanh hé thong tuwong thich vdi nhau.

Thuye hién trén mot mau chun c6 ndng do 0,2 mg/mL duge pha theo quy trinh dinh lugng.
Tiém l3p 6 1an lién tiép dung dich chuén c6 néng d6 0,2 mg/mL vao hé thong sic ky.
Yéu cau:

S dia Iy thuyét N > 1250 dia.

Hé s6 kéo dudi peak Cefmetazol 0,94 < As< 1,60.

%RSD (n = 6) cta dién tich peak <2,0 % [7, 8].

2.2.3. Tinh ddc hiéu

Tinh dac hi€u hay tinh chon loc ciia mot quy trinh phan tich 1a kha nang cho phép xéc
dinh chinh x4c va dic hiéu chat can phan tich ma khong bi anh hudng boi sy co mat cua chat
khac (tap cl}at san pham phén huy,...) c6 trong mau thu. bé dam bao tinh dac hiéu cua mau
thir, can khang dinh dya vao két qua duong tinh v6i mau thir, bang cach so sanh thoi gian luu
cua chat chun voi chat phén tich (mau thir) va két qua dm tinh d6i voi mau khong c6 chat thu
va dong thoi, dua vao so sanh hinh dang phd UV clia mau chuan va mau thi.

Mau chudn: Pha dung dich chuan theo quy trinh dinh lugng. Tiém lip dung dich chuan 6 lan.

Madu thir: Pha 6 mau thir. Tiém dung dich thir vao hé thong sic ky, mbi mau tiém 3 1an.

Mau trang: Thanh phén 13 pha dong.

Yéu cau:

Phuong phap c6 tinh déc hiéu khi sac ky d6 mau tring khong cho peak tai vi tri tuong
mg v6i Cefmetazol trong sac ky do mau chuén va thir va so sanh hinh dang ph6 UV cia mau
chuan va mau thir phai cé su tuong dong.
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2.2.4. Khodng tuyén tinh

Muc dich cta khao sat 1a tim khoang lam viéc tuyén tinh ctia chét phan tich co6 d9 tin cay
cao dodi véi quy trinh phan tich.

Can khoang (50+10%) mg (53,9 mg) Cefmetazol vao binh dinh mirc 50 mL, thém pha
dong, lac (hoac danh siéu am) cho tan hoan toan va dinh muc téi vach. Lay 1 binh diqh murc
29 mL va 6 binh dinh mirc 10 mL. Huat chinh xac 1 mL vao binh dinh mirc 20 n}L va lan luot
lay chinh x4c 1; 2; 3; 4; 5; 8 mL vao binh dinh mtc 10 mL, thém pha dong, lac (hodc danh
si€u am) pho tan‘hoém toan va dinh muc téi vach, loc qua giay loc milipore 0,45 pm. Cép dung
dich chgﬁn c6 nong d6 tuong ung la 0,05‘; 0,1; 0,2; 0,3; 0,4 0,5; 0,8; 1 mg/mL. Moi nong do
tiém 3 lan, lay két qua trung binh va v€ do thi.

Yéu cau:

Khao sat sy tuong quan giita dai luong y (dién tich dinh) va x (ndng dd), hé sd tuong
quan trong khoang gi4 tri 0,99 <R?< 1 [7, 8].

St dung phan tich hf}i quy voi tréq nghiém t dé kiém tra y nghia cta cac hé :sé trong
phuong trinh hoi quy va trac nghiém F d€ kiém tra tinh thich hop ctia phuong trinh hoi quy.

2.2.5. B¢ dung

Xéc dinh d¢ dung cua quy trinh phan tich thyc hién bang cach chuan bi 9 mau thir theo
quy trinh dinh lugng: Thém dung dich chuan vao mau thir va xac dinh lai ndng d6 cua chat
chuan ¢ trong mau dugc thye hién trén 3 nong do Cefmetazol 1a 20%; 30%; 40% (so v&i nong
do 1y thuyét).

Dung dich chuan gdc: Can chinh xac khoang (50 + 10%) mg (53,9 mg) Cefmetazol chuan
vao binh dinh mtrc 50 mL, hoa tan, pha loang bang pha dong dén vach va tron déu dugc dung
dich c6 ndng d6 1 mg/mL.

Do ding 20% (so voi ndng do ly thu}{ét)’: Hoa tan lugng bot trong 1 lo v6i 10 mL nude
cat. Lac déu dé hoa tan. Dung xi lanh hat hét tat ca dung dich thu6c trong lo cho vao binh dinh
murc 100 mL, pha loéng bang pha dong vira du thé tich. Hat chinh xac 1 mL dung dich nay va
2 mL dqu dich chuan goc cho vao binh dinh mirc 50 mL, bé sung pha dong vira di dén vach
va tron deéu. Loc qua mang loc milipore 0,45 pum.

Do ding 30% (so voi nong do 1y thuyét)’: Hoa tan lugng bot trong 1 lo véi 10 mL nude
cat. Lac déu de hoa tan. Dung xi lanh hat hét tat ca dung dich thudc trong lo cho vao binh dinh
murc 100 mL, pha loéng bang pha dong vira du thé tich. Hat chinh xac 1 mL dung dich nay va
3 mL dung dich chuén goc cho vao binh dinh mirc 50 mL, b6 sung pha dong vira du dén vach
va tron deéu. Loc qua mang loc milipore 0,45 pum.

Do ding 40% (so voi ndng do ly thu}{ét)’: Hoa tan lugng bot trong 1 lo v6i 10 mL nude
cat. Lac déu d€ hoa tan. Dung xi lanh hat hét tat ca dung dich thudc trong 1o cho vao binh dinh
mirc 100 mL, pha loang bang pha dong vira du thé tich. Hat chinh xac 1 mL dung dich nay va
4 mL dung dich chuén goc cho vao binh dinh mirc 50 mL, b6 sung pha dong vira di dén vach
va tron deéu. Loc qua mang loc milipore 0,45 pum.

Tiém 20 pL cac dung dich d6 dung 20%; 30%; 40% vao hé théng sic ky, mdi mau tiém 3 lan.

Yéu cau:

% Ty 1& phuc hdi phai trong khoang 98,0 - 102,0% [7, 8].

% Ty 1& phuc hdi duoc tinh theo cong thirc:

M-m,
My

x100%
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Trong do:
mwm: Luong ciia thanh phan dinh lugng ¢ trong mau (suy tir lwgng mau va ham luong da
dugc xac dinh)

mt: Lugng thém vao (suy tir kh6i lugng can va ham lugng trén nhan cta chat dbi chiéu).
M: Két qua dinh luong hdn hop trén.
2.2.6. Bo chinh xdc
Do chinh xac duoc khao sat trong cac diéu kién giéng nhau (phuong phap, phong thi
nghiém, ngudi phan tich, dung cu).

Tién hanh pha 6 dung dich miu thir va tiém vao hé thong HPLC theo quy trinh dinh
lugng, tinh ham luwong Cefmetazol c6 trong mau.

Yéu cau:

Do 1éch chuén tuong ddi cho ham lugng hoat chét phai khong qué 2,0% [7, 8].
2.2.7. Phan tich, xur ly s6 liéu

Phuong phép tién hanh tham dinh khoang tuyén tinh tién hanh thuc nghiém dé xac dinh
cac gia tri do dugc A (dién tich dinh) theo C (nong dd) [9].

Dé khao sat tinh tuyén tinh: Tién hanh t6i thiéu 5 muc nbng d06 khac nhau, do va xac dinh
do dap ung cua dai luong do (dién tich dinh) theo tung ndng d6 bang cach thiét 1ap phuwong
trinh h01 quy va v& do thi biéu dién mbi twong quan giira tinh hiéu dap tng (dién tich dinh)
theo nong do.

Danh gia tinh tuyén tinh bang cach:

Quan sat dudng biéu dién cua tin hiéu dap tng (dién tich) theo ndng d6 va xac dinh bang
phuong phap thong ké thich hop dua vao twong quan hdi quy: A =aC + b (a: P9 ddc, b: Tung
do gbe).

St dung phan tich h@}i quy voi trég nghiém t dé kiém tra y nghia cta cac hé §6 trong
phuong trinh hoi quy va trac nghi¢m F d€ kiém tra tinh thich hgp ctia phuong trinh hoi quy.

Tréic nghiém thong ké: Tric nghiém t (phan phéi Student):
Gia thuyét:

Ho: Bj = 0 “Hé sb B;j khdng c6 y nghia théng ké”

Ha: Bj# 0 “Hé s6 Bj c6 y nghia thong k&”

Gia tri théng ké: t = :;b

Bién luan:

Néu to < to,0s (N - 2) suy ra chip nhan gia thuyét Ho

Néu to > toos (N - 2) suy ra chip nhan gia thuyét Ha, (toos = TINV (0,05, v), véiy =N - 2)
Tréc nghiém F (phan phbi Fisher):

Gia thuyét:

Ho: Bj = 0 “Phuong trinh hdi quy khong twong thich”.

Ha: Bj # 0 “Phuong trinh hdi quy twong thich”.

f
Gia tri thong ke F = 2
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Sf: Phuong sai ciia yéu t khao sat

SZ: Phuong sai ctia yéu t6 ngau nhién

Bién luan:

Néu F < Fos suy ra chap nhan gia thuyét Ho

Néu F > Fogs suy ra chap nhéan gia thuyét Ha (Foos = FINV(0,05, v1,v2), y1=k, y2=N-k - 1)

So sanh d(f)‘ chinh x4c cua hai déy tl}i nghiém: So sanh d¢ chinh xac cua hai day s6 liéu,
st dung F test bang cach thiét 1ap ti s0 v€ phuong sai ctia hai phuong phap:

F= % (F>1)
Bién luan:

Néu F(tn) < F(It) thi 6 chinh xac ctia hai diy thi nghiém la dong nhit hodc hai phuong
phap hay hai nguoi lam 1a twong duong.

Néu F(tn) > F(It) thi d6 chinh x4c cta hai diy thi nghiém 1a khong dong nhat.
3. KET QUA NGHIEN CUU
3.1. Khio sat tinh twong thich hé thong
Két qua khao sat tinh twong thich cua h¢ thng khi tiém 1ap 6 lan dung dich chuan
Cefmetazol c6 nong d6 0,2 mg/mL vao hé thong may sac ky long, sau d6 ghi nhén lai hinh
dang va két qua sac ky do duoc thé hién & Bang 1:

Bdng 1. Két qua khao sat tinh tuong thich hé thong

STT Thoi gian Dién tich 86 dia Hé s kéo Heé s6
luu dinh (mAu) 1y thuyét duoi phén giai
1 7,403 3204000 7104,9 1,094 14,102
2 7,409 3207539 7119,1 1,096 14,087
3 7,408 3206107 7113,0 1,096 14,096
4 7,402 3204521 7091,5 1,098 14,085
5 7,404 3200611 7092,1 1,098 14,105
6 7,406 3195938 7095,5 1,098 14,118
B 7,405 3203119,3 7102,7 1,097 14,099
%RSD 0,04 0,13 0,16 0,15 0,09

Nhin vao két qua khao sat tinh twong thich hé théng & Bang 1 cho thay % d6 léch chuan
tuong d6i thoi gian luu va dién tich dinh c6 %RSD = 0,04 va 0,13 (< 2,0 %). Hé s6 kéo dudi
clia cac peak sic ky khoang 1,094-1,098 (khoang chap nhdn 0,94 < As< 1,60), s6 dia Iy thuyét
14 7102,7 (= 1250 dia). Nhu vay, phuong phap dat vé tinh twong thich hé théng.

3.2. Tinh déc hi¢u
Tiém riéng biét dung dich mau tring, chuan, thir vao hé thong. Thyc hién 6 lan, sau d6 ghi

nhan lai séc ky db. Két qua cho thiy, trén sic ky d6 ciia mau tring khong xut hién peak séc ky,
sac ky do gitra mau thir va mau chuan cho peak sac ky twong tmg véi thoi gian luu (Bang 2).
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Bdng 2. Gia tri thoi gian luu mau chuan va mau thir

STT Thoi gian luu Thoi gian luu
cua mau chuan (phut) cua mau thir (phut)
1 7,403 7,418
2 7,409 7,417
3 7,408 7,421
4 7,402 7,413
5 7,404 7,420
6 7,406 7,422
B 7,405 7,418
%RSD 0,038 0,046
Hinh 1. Sic ky d6 mau tring
mAU
PDAMulti 1
3004 E
250 E
200+
e e e e

Hinh 2. Séc ky d6 Cefmetazol chuén tai ndng d6 0,2031 mg/mL

Diéu kién sic ky: Cot pha dao (HIQ Sil CI18HS 4,6 mm (1.D), 5 um); Budc séng phat
hién 214 nm; Tdc do dong 2 mL/phut; Thé tich tiém: 20 uL; Nhiét d6 cot: 40 °C; Pha dong
gdm 5,75 g monobasic ammonium phosphate trong 700 mL H0, 3,2 mL tetrabutylamonium
hydroxide 40%, 280 mL methanol, 25 mL tetrahydrofuran va tron déu. Diéu chinh pha dong
vé pH 4,5 + 0,1 bang acid phosphoric.
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mAU 40
PDAMulti 1
400+
350 _
§
300 g
5
250+
200+
150+
100-]
50+
T /\ T L T
00 25 50 75
min
N < ’ A 5
Hinh 3. Sac ky d6 Cefmetazol thi
mAU
1500
1400
1300
1200
1100
1000+
900
800
700
600
500 273.54
400 226232423951
e A
200
100 358.70
I’ .

Hinh 4. Ph6 chuan UV cta Cefmetazol tai nong d6 0,2031 mg/mL

Dung dich chuin duoc hoa tan trong thanh phan pha dong gém 5,75 g monobasic
ammonium phosphate trong 700 mL H;0, 3,2 mL tetrabutylamonium hydroxide 40%, 280 mL
methanol, 25 mL tetrahydrofuran va tron déu. Diu chinh pha dong vé pH 4,5 + 0,1 bang acid
phosphoric.

mAU
1500

1400 4 ,"

1300 4 [

1200 4

1100 4

1000+

900 {

800 4

700 4

(\UH‘.

5004 273.54
400 4 2262324239 51

300 4 B SR o5 2

200 4

100 4 358.70

L T —

nm

Hinh 5. Phd thtr UV cua Cefmetazol

Trén sic ky 6 HPLC mau chuin va mau thir c6 peak Cefmetazol tach hoan toan cac pic
khac va dung dich thir xuat hién mot peak c6 thoi gian luu twong mg véi thoi gian luu cua
mAu chuan 14 7,4 phiit. Mau trang (thanh phan pha dong) khong co peak & vi tri nay.

Phé tir ngoai (UV) tai thoi gian luu ctia peak Cefmetazol trong mau thir gidng phd UV
tai thoi gian luu cua peak Cefmetazol trong mau chuin. Nhu vdy, phuong phap HPLC khao
sat dat vé chi tiéu tinh dac hiéu.
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3.3. Khoang tuyén tinh

Khao sat khoang tuyén tinh béng cach tién hanh sic ky 8 mirc nong d6 khac nhau, do va
xac dinh dién tich dinh ¢ tung nong do, thlet 1ap phuong trinh hdi quy va v& d6 thi biéu dién
mdi twong quan giira dién tich dinh va ndng d dugc trinh bay ¢ Bang 3.

Badng 3. Gié tri dién tich dinh theo néng d0 cua Cefmetazol

Nong gﬁgclﬁlfgetaz‘ﬂ Dién tich dinh (mAu) B

0,05 828405 828345 827339 | 8280298

0,1 1656801 | 1656642 | 1654699 | 1656047,3
0,2 3204000 | 3207539 | 3206107 | 3205882,0
0.3 4793261 | 4788849 | 4786640 | 47895833
0.4 6403445 | 6405492 | 6404215 | 6404384,0
05 7995378 | 7986545 | 7985632 | 79891850
0.8 12806978 | 12810974 | 12808558 | 128088367
1,0 15768010 | 15766420 | 15846990 | 157938067

Xay dung duong chudn A = aC + b (Hinh 6), trong do: (C) biéu thi nong d¢ Cefmetazol,
(A) 1a dién tich dinh trung binh mdi mau chuan.

12000000

15000000

y = 13813506.07+ 61726
R?=0,9999

12000000

Dién tich dinh

9000000

6000000

3000000

0 02 0.4 0.6 0.8 1 12
Néng 86 (me/mL)

Hinh 6. D thi biéu dién su phu thudc gitra dién tich dinh va néng d6 cua Cefmetazol

Danh gia tinh tuyén tinh cua Cefmetazol bang cach sir dung tric nghiém Student (t) dé
kiém tra y nghia cta cac hé sb va trac nghiém F (phén phéi Fischer) dé ching minh 1a c6
tinh tuvong thich trong phuong trinh hdi quy. Qua tric nghiém F, phu:orng trinh hdi quy ching
minh c6 tinh tuong thich voi F = 65874,43 > Foos= 10,12 va qua tric nghiém t, hé so a (do
ddc) c6 ¥ nghia vé mit thong ké (t = 256,66 > to0s = 2,45), hé s6 b (tung do gbc) khong co y
nghia thong ké nén bi loai (t = 1,91 < toes = 2,45). Vay phuong trinh hoi quy c6 sy phu thuge
tuyen tinh gitra nong dd va dién tich dinh trong khoang nong d¢ tr 0,05 dén 1,0 mg/mL voi

=0,9999 (yéu cau 0,99 < R2< 1). Nham muyc dich mé rong khoang nong do tuyén tinh nén
khao sat tir 0,05 dén 1,0 mg/mL dé biét kha nang ciia phuwong phap. Do quy trinh p dung dinh
lwong Cefmetazol trong thude bot pha tiém c6 nong do khoang 0,2 mg/mL va khoang ndng do
cua do dang tir 0,24-0,28 mg/mL, dugc thuc hién béng cach thém chinh xac khoang 20%;
30%; 40% tuong g Cefmetazol chuan vao mau thir nén chi st dung duong chuan trong mot
khoang nong do hep tir 0,1-0,5 mg/mL.
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3.4. Dj dung

Thém chuéin Cefmetazol vao mau thir va xac dinh néng dd co trong mau. Thuc hién trén
3 ndng d6 Cefmetazol 1a 20%, 30%, 40% (so v&i ndng d6 1y thuyét), moi ndng do thuc hién 3
14n véi cach tién hanh twong tu va xac dinh lai lugng hoat chit Cefmetazol co trong mau. Két
quéa dugc trinh bay 6 Bang 4 nhu sau:

Bdng 4. Két qua khao sat 6 dung ctia phuong phap

Do | Nongddco | Nongdothém | Dién tich dinh | Nongdd tim | Ty I¢ phuc

dung | san (mg/mL) | vao (mg/mL) (mAu) thay (mg/mL) héi (%)
0,214 0,0406 4011572,00 0,254 99,02
20% 0,214 0,0406 4007715,33 0,254 99,22
0,201 0,0406 3807476,00 0,241 99,82

0,214 0,0609 4334618,33 0,275 100,17

30% 0,213 0,0609 4331580,33 0,275 100,61
0,208 0,0609 4234589,67 0,268 99,35

0,213 0,0812 4651137,67 0,295 100,54

40% 0,214 0,0812 4661390,00 0,296 100,34

0,213 0,0812 4640516,33 0,294 100,31

Trung binh 99,79
%RSD 0,55

Két qua khio st cho thdy phuong phép dinh lugng Cefimetazol ¢6 % ty 1¢ do phuc hoi
cta 9 mau trong khoang 99,02-100,61% va nam trong khoang yéu cau 98-102,0%. Dong thoi,
gia tri %RSD = 0,55 < 2,0%. Nhu vay, quy trinh dinh lugng dat vé d6 dung.

3.5. P chinh xé&c

Tién hanh trén 6 mau thir, mdi miu tiém~3 lén.’ Xéc dinh dién tich dinh trung binh, tur (j(’)
xéc dinh ham lugng %Cefimetazol c6 trong mau. Két qua ham lugng %Cefmetazol trong mau
so voi ham lugng ghi nhan (1 g) dugc thé hién & Bang 5.

Bdang 5. Ham lugng Cefmetazol c6 trong mau

A , A , X Ham luong % so
STT Luong can thir | Dién tich dinh | Ham luong véi ham luong S6 Ticu théng ke
(mg) (mAu) (mg) nhan
Mau 1 1115,6 3383422,7 1072,64 100,50 n=6
Miu 2 1105,6 33693893 | 1068,19 100,99 XtSsz _1802'2%
Miu 3 1031,6 3129594,0 992,17 100,53 9%RSD = 0,22%
Mau 4 1025,9 3127350,3 991,46 101,02 e=+023 (voit= 2,65)7
" taiP=95%van=

Milu 5 1121,5 3410783,0 1081,31 100,78 Khoang tin cay:
Mau 6 1036,5 3149528,0 998,49 100,70 u=100,8% = 0,23

Ap dung quy trinh phan tich dé xac dinh ham lwong hoat chit Cefmetazol trong thudc
bot pha tiém dang luu hanh trén thi truong.

Xtr Iy mau va phan tich 6 mau thir doc lap, lap lai trong 2 ngay. Ham lugng Cefmetazol
(so voi nhan) dat yéu cau theo USP 43.
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Biéu thi két qua ap dung phuong phap dé dinh lugng Cefmetazol trong mau thir duoc
tién hanh trong 2 ngay khac nhau trén ciing mét diéu kién phan tich cho két qua & Bang 6.

Bdng 6. Két qua ap dung phuong phéap dé dinh lwong Cefmetazol trong mau thir

Ngay 1 Ngay 2 Thong ké
Mau | Luone e tieh dinh | HA™ W08 1y 0o can | Dien tich dinh | Ham lwong
can tha (MAU) % S0 Vo1 tht (mg) (MmAU) % S0 voi
(mg) nhan nhan
1 |11156 | 33834227 100,50 1120,2 3399916,7 100,58
2 11056 | 33693893 100,99 1200,1 3636047,3 10040 | 1p = 10053
3 |1031,6 | 3129594,0 100,53 1035,6 3141326,4 100,52 5
4 110259 | 3127350,3 101,02 1060,0 3205063,4 100,20 Fin = 2
5 |1121,5 | 34107830 100,78 1190,8 3614194,6 100,58 Fin < Fit
6 |1036,5 | 31495280 100,70 1076,5 3232379,3 99,50 (3,54<5,05)
TB 100,75 11139 3371487,9 100,30 P=95%
SD 0,2196 0,4147
%RSD 0,22 0,42

%RSD = 0,40%

Khao sat do chinh x4c thu dugc ham lugng Cefmetazol trong thude bot pha tiém dat yéu
ciu vé ham lugng hoat chét trong khoang 90-120% va %RSD (n = 6) 14 0,22 < 2,0%. Dinh
lwong 6 dung dich miu thir khac nhau nhung c6 ndng d6 tuong duong nhau voi khoang tin
cay 14 100,8% = 0,23. Pdng thoi, ap dung phuong phéap dé dinh luong Cefmetazol trong thude
bot pha tiém co %RSD = 0,40% < 2,0% va dung thong ké theo chuan Fischer (F) dé danh gia
d6 chinh xac cua 2 ngay khac nhau dya trén 2 day dir li€u ¢6 Fn = 3,54 < Fiy= 5,05 thi c6 sy
tuong dong véi nhau. Chimg té quy trinh phan tich c¢6 tinh én dinh va chinh x4c.

3.6. Gi6i han phat hién va giéi han dinh lwong ciia thiét bi

Gidi han phat hién (LOD) va dinh lwong (LOQ) c6 thé duoc xac dinh dia vao do doc cua
duong chuén (a) va do léch chuan caa tin hiéu do (SD). Két qua dugc xac dinh théng qua gia
tri thong ké tir duong tuyén tinh c6 LOD va LOQ twong tng lan luot 1a 0,016 mg/mL va
0,048 mg/mL.

4. KET LUAN VA PE NGHI

Dé tai di ung dung phuong phap sic ky long pha dao (RP-HPLC), sir dung c6t HiQ Sil
C18HS 4,6 mm (1.D) x 25 mm (L), 5 [m dé xac dinh ham lugng Cefmetazol trong thube bot
pha tiém va két qua dat yéu cau vé ham luong theo USP 43. Phuong phap da tham dinh cac
thong s6 theo hudng dan ctia theo huéng dan cia Thong tu 32/2018/TT-BYT vé quy dinh viéc
dang ky luu hanh thudc, nguyén liéu lam thude va ICH va dat yéu cau gom do dic hiéu, do
dtng, do lap lai voi phém tram do léch chuén tuong dbi nho hon 2,0%, ty 1é phuc hoi trong
khoang 99,02-100,61% va khoang tuyén tinh 0,1-0,5 mg/mL v&i R2= 0,9999. Do d6, phuong
phap dé xuat c6 thé duoc ap dung dé xac dinh ham lugng Cefmetazol c6 trong thudc bot pha
tiém 1g hodc 2g, nguyén lidu, thanh phidm chira hoat chit Cefmetazol & dang thudc bot pha
tiém tai cac cong ty duoc pham.
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ABSTRACT

VALIDATION OF QUANTITATION ANALYTICAL PROCEDURE OF CEFMETAZOL
IN POWDER FOR INJECTION BY HIGH PERFORMANCE LIQUID
CHROMATOGRAPHY (HPLC) WITH PDA DETECTOR

Mai Thanh Nhan, Nguyen Thi Thu Thao
Nguyen Tat Thanh University
Email: mtnhan@ntt.edu.vn

An accurate and sensitive method was developed for qualitative and quantitative analysis
of Cefmetazol in powder for injection using high performance liquid chromatography (HPLC)
with PDA detector. Chromatographic separation of Cefmetazol was performed on a HiQ Sil
CI8HS 4,6 mm (I.D) x 25 mm (L), 5 um column, PDA detection at 214 nm. The mobile phase
component was phosphoric acid buffer (pH 4,5 £ 0,1) which used for the isocratic elution with
flow rate of 2 mL/min. The sample was dissolved in the mobile phase component. Quantitative
results of Cefmetazol powder for injection obtained a linear concentration range of
0,1-0,5 mg/mL. The accuracy of the method was determined by the recovery rate in the range of
99,02-100,61%, responding to 0,25-0,29 mg/mL and the repeatability (in %RSD) of 0,22%. The
analytical procedure met the criteria of specificity, linearity, accuracy, and precision set by the
guidance of Circular 32/2018/Circulars - The Ministry of Health on regulations on registration
of circulation of drugs and medicinal ingredients. This analytical procedure can be applied in
routine quality control of Cefmetazol in powdered pharmaceutical formulations for injection.

Keywords: Cefmetazol, HPLC, validation of quantitation analytical.
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