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Dat van dé: Muc tiéu chinh clia hoa hoc phan tich xanh (GAC) la phat trién
cac phuwong phap phan tich than thién véi méi truong va sire khde béng cach thay
thé hodc khong st dung cac dung méi doc trong quy trinh phan tich. Trong nghién
ctu nay, phwong phap phan tich xanh da dwoc ap dung dé& dinh lwong thudc
bot pha tiém nhém B-lactam gdm ertapenem natri (ETP), ampicillin natri (APC) va
sulbactam natri (SUL) béng phwong phap séc ky 16ng hiéu ndng cao (HPLC) véi
dau do day diod quang (PDA).

Déi twong - Phwong phap: Ethanol dwoc ding 1am dung méi xanh thay thé
cho cac dung méi déc thuwdng dwoc st dung trong phan tich séc ky, chang han
nhw methanol va acetonitril. Cac diéu kién sac ky khac nhau da dwoc khao sat dé
dat dwoc cac diéu kién téi wu. Phwong phap dwoc thadm dinh theo hwéng dan cla
ICH Q2 (R1) va dwoc ap dung dé dinh lwong mét sb ché pham trén thi trwong.

Két qua: Pa xay dwng duwoc quy trinh dinh lwgng ETP, APC va SUL béng
phwong phap HPLC st dung c6t C18 (5 um, 150 mm x 4,6 mm) & 30°C, pha dong
gé‘)m ethanol - amoni acetat 25 mM (9:91, tt/tt), pH pha déng la 6,0 cho ETP va 5,0
cho APC va SUL, téc do dong 1,0 ml/phut, budc séng phat hién la 294 nm cho ETP
va 210 nm cho APC va SUL. Cac phwong phap dat tat ca cac thong sé thdm dinh
va da dwoc (rng dung dé phan tich cac ché phdm cé chira ETP ho&c dang két hop
hai hoat chat APC va SUL trén thi trwdng.

Két luan: Nghién clru nay da xay dwng thanh céng quy trinh dinh lwong thube
bét pha tiém tiém nhém B-lactam gdm ertapenem natri, ampicillin natri va sulbactam
natri badng phwong phap séc ky 16ng hiéu néng cao (HPLC) v&i dau do PDA st
dung KT thuat phan tich xanh.

Twr khéa: Ertapenem natri, ampicillin natri, sulbactam natri, héa hoc phan tich
xanh, HPLC-PDA.

Abstract

Determination of some f-lactam powder for injection
(Ertapenem, Ampicillin and Sulbactam) by RP-HPLC with PDA
method using a green analytical technique

Background: Green analytical chemistry (GAC) primary goal is to develop
environmental and health - friendly analytical methods by eradicating or replacing
hazardous substances from analytical procedures. In this research, the application of
GAC to quantify some B-lactam powders for injection include ertapenem sodium (ETP),
ampicillin sodium (APC) and sulbactam sodium (SUL) by high - performance liquid
chromatography (HPLC) using photodiode arrays (PDA) detector was developed.
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Methods: Ethanol was used as a green alternative to commonly used but
hazardous solvents in chromatographic analysis, such as methanol and acetonitrile.
Several chromatographic conditions were investigated to accomplish the optimal
conditions. The developed method was validated on the basis of the ICH Q2 (R1)
guideline and applied for quantifying some pharmaceutical products.

Results: The chromatographic conditions appropriate for the determination of
ETP, APC and SUL have been developed by HPLC method using the Sunfire C18
(5 ym, 150 mm x 4.6 mm) column set at 30°C, the mobile phase consisted of
ethanol and ammonium acetate 25 mM (9:91, v/v ), pH of mobile phase was 6.0 for
ETP and 4.0 for APC and SUL, the flow rate was 1,0 ml per minute, the injection
volume was 10 pL and the detection wavelength was 294 for ETP and 210 nm for
APC and SUL. The proposed method achieved all recommended validation criteria
and was successfully employed to analyze commercial products containing ETP or

combinations of APC and SUL.

Conclusions: An HPLC-PDA method using green analytical chemistry was
successfully developed to determine some B-lactam powders for injection, including
ertapenem sodium, ampicillin sodium, and sulbactam sodium.

Keywords: Ertapenem sodium, ampicillin sodium, sulbactam sodium, green
analytical chemistry, HPLC-PDA.

1. PAT VAN PE

Khang sinh nhém B-lactam cho tic dong
bang kha niang wc ché tong hop thanh vi khuan
gdy ly giai té bao [1]. Ampicillin natri 12 khang
sinh B-lactam phan nhém penicillin, dugc chi
dinh trong bénh viém duong hd hép trén, phdi
hop v6i cac khang sinh khac trong diéu tri viém
mang ndo, nhiém khuan huyét,... Ertapenem
natri la khang sinh B-lactam phan nhom
carbapenem, duoc chi dinh trong diéu tri nhiém
khuén 6 bung c6 bién chirng, nhiém khuan ving
chau c:?ip, nhiém khuén da va td chire dudi da &
bénh nhan dai thio duong, va du phong phau
thuat dai truc trang [2]. Trong cac co s¢ kham
chira bénh, thudc tiém ertapenem natri ciing
nhu thudc tiém dang phéi hop ampicillin natri
va sulbactam natri dugc su dung dé diéu tri cac
tinh trang nhiém khuén con nhay cam.

Hién nay, theo duoc dién Viét Nam va
duoc dién My, thudc tiém ampicillin natri
va sulbactam natri duoc kiém nghiém béng
phuong phép sic ky long hiéu ning cao (High
performance liquid chromatography - HPLC)
[3, 4]. Ertapenem natri chua dugc trinh bay
trong cac duogc dién trén, tuy nhién da c6 mot
s6 nghién ciru trinh bay quy trinh dinh luong
ertapenem natri bang HPLC [5, 6, 7]. Piém
chung cta cac phuong phap nay la sir dung pha
dong c6 chura acetonitril hoac methanol.

Acetonitril va methanol 1a dung méi phd bién
trong sic ky long pha dao. Tuy nhién, nhitng
van dé lién quan dén moéi truong va stc khoe
con ngudi clia methanol va acetonitril can phai
dugc quan tam. Theo ICH, nhitng dung moi nay
thudc nhom 2:” Nhirg dung moi can han ché
su dung”, lién quan tdi tac nhan gay ung thu
khong doc gen, gdy doc than kinh hodc di tat
bao thai [8]. Pdc tinh cta methanol 13 do chat
chuyén hoa formate trong gan, giy nhiém toan
va ton thuong vdng mac. Nhidm doc methanol
¢ thé gay ra phu vong mac, ton thuong mit,
mét t& bao hach, khir men vong mac vung thai
duong, hoai tr cac té bao c6 hodc khong kém
theo xuat huyét. Acetonitril gy ngd doc do hit
phai hodc qua tiép xtc qua da va mat. Doc tinh
do acetonitril gay ra tac dong 1én da co quan:
trén hé ho hap, acetonitril gay tirc nguc, suy ho
hép, trén hé tim mach acetonitril gay réi loan
tim mach, tryy tim mach va tir vong, trén hé
than kinh, acetonitril gay 1u 1an, suy nhugc va
hon mé [9].

Do d6, viéc giam thiéu sir dung hodc thay
thé nhirg dung méi hitu co doc nhu acetonitril
va methanol dang 1a muyc tiéu ciia nhiéu nghién
ctru lién quan tdi hoa hoc phan tich xanh - linh
vuc nghién ctru nhim xay dung va phat trién
nhiing quy trinh phan tich it dgc hon [10].Nhiing
nguyén tic ctia héa hoc phan tich xanh nhu
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khong ding hoic thay thé nhitng dung méi doc,
tang cuong an toan lao dong 1a nhitng nguyén
tac nam trong 12 nguyén tic cuia hoa hoc xanh
[11]. Trén thé gi6i dd c6 mot sé nghién ctru
ung dung phan tich xanh vao ky thuat HPLC
dé phan tich, dinh luong mau duoc pham. Tuy
nhién, tai Viét Nam, phan tich xanh van con la
mot linh vuc moi.

Vai tro phat trién ctia hoa hoc phan tich xanh
trén thé gidi ciing nhu sy quan tdm cta xa hoi
vé van dé bao vé méi trudng va sirc khoe con
ngudi, cho thdy viéc xay dung quy trinh dinh
luong thudc tiém ertapenem natri, ampicillin
natri va sulbactam natri bang phuong phap

HPLC véi dau do PDA dung ki thuat phan tich
xanh 1a mot van dé can thiét.

2.POITUQNG -PHUONG PHAPNGHIEN
cuu

2.1. Péi twong nghién ciru

Ché pham thudc bot pha tiém chita dong thoi
hoat chét ampicillin natri va sulbactam natri va ché
pham thudc bot dong kho pha tiém chi chira hoat
chét ertapenem natri dang lwu hanh trén thi truong.

2.2. Trang thiét bi, hoa chét, dung méi

Trang thiét bi

Céc trang thiét bi sir dung trong dé tai duoc
trinh bay trong Bang 1.

Bang 1. Trang thiét bi sir dung trong dé tai

Thiét bi Model Hing san xuét
ch thong sac ky long hi¢u 2695 Waters
nang cao

, Sunfire C18
5t she ke
Cotsic ky (5 um, 150 mm x 4,6 mm) Waters
May do pH Orion star A211 Thermo Scientific
Céan phan tich QUINTIX224 Sartorius
Bé siéu 4m Elmasonic S100H Elma

Hoa chat dung moi

Héa chat, dung méi str dung trong dé tai duoc trinh bay trong Bang 2.
Bang 2. Hoa chét, dung méi st dung trong dé tai

Héa chit, dung méi

Hang san xuat

Chét chuan ampicillin natri

Sigma - Aldrich

Chét chuin sulbactam natri

Sigma - Aldrich

Chat chuan ertapenem natri

Sigma - Aldrich

Ethanol (HPLC) Scharlau
Acid acetic Merck
Amoni acetat Merck

2.3. Khio sat diéu kién sic ky

Duya vao cdu tric ctia cac chat phén tich va
tai liéu tham khao, k¥ thuat sic ky 1ong pha dao
dugc ap dung v6i pha dong bao gom ethanol
va dung dich dém acetat véi pH = 5 ti I¢ 6:94
(tt/tt), sdc ky dd duoc ghi & bude séng 210 nm
trong phéan tich dong thoi ampicillin natri va
sulbactam natri va ¢ 294 nm voi ertapenem
natri. Téc do dong 1a 1,0 ml/phat véi nhiét do
cot 1a 35°C. Trong qua trinh thyc nghiém, cac
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yéu t6 anh huong dén hiéu qua tach va do chon
loc ctia phuwong phép nhu pH pha dong, ndng
d6 dung dich dém, ti 1€ pha dong va nhiét 46 cot
duge khao sat va téi wu dé thu dugc thoi gian
luu t6i wru, hé s6 bt ddi As tir 0,8 - 1,5 va c6 hé
s6 phan giai Rs > 1,5.

Diéu kién khao sat pha dong

- pH pha dong:thir nghiém véi cac pH khac
nhau: 4,0; 5,0 va 6,0.

- Nong do cua dung dich dém:thir nghiém
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voi cac néng d6 amoni acetat lan luot 1a 15
mM/1, 25 mM/1 va 35 mM/L.

- Ty 1€ pha dong: thtr nghiém véi cac ty 1€
ethanol trong pha dong lan luot 1a 3%, 6% va 9%.

- Nhiét d6 khao sat 25, 30 va 35°C.

2.4. Chuan bi miu va dung dich dém

Dung dich dém

Dung dich dém acetat: Hoa tan mét lugng
amoni acetat voi nudc cat dé thu duoc dung
dich amoni acetat & nong d6 mong mudn. Tién
hanh do pH dung dich thu duoc. Piéu chinh
bang dung dich acid acetic dén khi thu dugc pH
mong mudn.

Chuén bi miu

Dung dich chuén gbc

Céac dung dich chuan gdc cta ampicillin
natri, sulbactam natri va ertapenem natri dugc
hoa tan trong nude cat dé dugc nong do 2000
ppm va cac dung dich nay dugc bao quan trong
ti mat ¢ nhiét 4o 2°C.

Dung dich chuan

Dung dich chuén don: dugc pha lodng tir dung
dich chuén géc dé dat duogc néng d6 dinh lugng.

Dung dich chudn hdn hop ampicillin natri va
sulbactam natri: hdn hop ciia 2 chit chuan duoc
hoa tan trong nude & ndong do thich hop tir dung
dich chudn gdc, dung xdy dung quy trinh phan
tich va thim dinh quy trinh.

3. KET QUA
3.1. Piéu kién sic ky
Khao sat diéu kién sic ky ciia ertapenem natri

Dung dich thir

Dung dich thir ertapenem natri: can lugng
bot thude twong g 10 mg ertapenem natri cho
vao binh dinh mirc 100 ml. Thém 70 ml nudc
cét, 1ic dé hoa tan va thém pha dong dén vach,
lac déu, sau do loc qua mang loc 0,45 pm trudc
khi phan tich bang HPLC véi dau do PDA.

Dung dich thir ampicillin natri va sulbactam
natri: Can lugng bot thude trong 10 lo sau do
tinh khdi luong bot thude trung binh trong mot
lo. Can chinh xac mot luong bot thube tuong
ung véi khoang 10 mg ampicillin va 5 mg
sulbactam vao binh dinh mrc 100 ml. Thém
70 ml nudc cit, 1ic dé hoa tan va thém nudce
cAt dén vach, lic déu, sau do loc qua mang loc
0,45 pm trudc khi phan tich bing HPLC véi
dau do PDA.

Mau tring:Nudc cit.

2.5. Tham dinh quy trinh

Sau khi tim duoc diéu kién sic ky thich hop,
s& tién hanh thdm dinh theo huéng dan ctia ICH
Q2 (R1) [12] va Sé tay dang ky thudc cta Cuc
quan Iy Duoc [13], bao gom khéo sat tinh phu
hop hé théng, d6 chon loc, khoang tuyén tinh,
d6 chinh xéc, d6 dung. Sau khi dugc thim dinh,
quy trinh duoc ung dung dé dinh lugng ché
pham thudc bot pha tiém trén thi truong c6 chira
céc chit nay.

Tién hanh khao sat cac diéu kién pH, ndng d6 dém, ty 1é pha dong va nhiét do cot khac nhau.
Céc thong s6 sac ky cua timg diéu kién dugc thé hién trong bang 3.
Bang 3. Khao sat diéu kién sic ky cia ertapenem natri

Chit phan tich tR Spic | As N Rs K’

pH 4 Ertapenem natri | 24,261 | 406969 | 0,99 | 11488 - 15,1

pH pHS Ertapenem natri | 10,569 | 442216 | 1,03 | 9695 - 6,05
pH 6 Ertapenem natri | 7,705 | 428700 | 1,09 | 8734 - 4,14

Nong 15 Ertapenem natri | 8,427 | 400656 | 1,12 | 8758 - 4,61
do dém 25 Ertapenem natri | 7,705 428700 | 1,09 8734 - 4,14
MM 1 35 | Ertapenem natri | 7,280 | 413159 | 1,09 | 413150 | - | 385
Ty 16 3-97 | Ertapenem natri | 11,029 | 1215692 | 1,32 532 - 6,35
etOH- 6-94 | Ertapenem natri | 7,705 428700 | 1,09 8734 - 4,14
dém 9-91 | Ertapenemnatri | 3,409 | 303524 | 1,11 | 6,566 - 1,27
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Chét phan tich tR S pic As N Rs K’
. 25 Ertapenem natri | 4,230 | 303491 | 1,09 5491 - 1,82
Nhéii do 30 Ertapenem natri | 3,771 397654 | 1,10 6048 - 1,51
35 Ertapenem natri | 3,409 | 303524 | 1,11 | 6,566 - 1,27

V6i nhiing két qua trén, diéu kién sac ky dugc chon d¢ dinh lugng ertapenem natri:

Pha dong: ethanol - dung dich d€m acetat 25 mM/1 (pH = 6) (9:91, tt/tt)

Cot sac ky: Sunfire C18 (150 x 4,6 mm; 5 pum)

Nhiét do cot: 30°C

Téc d6 dong: 1,0 ml/phut

Thé tich bom mau: 10 pl

Budc song phat hién: 294 nm.

Khao sat diéu kién sic ky dong thoi ampicillin natri va sulbactam natri

Tién hanh khao sét cac diéu kién pH, néng do dém, ty 1€ pha dong va nhiét do cdt khac nhau.
Céc thong sb sic ky cua ting diéu kién dugc thé hién trong bang 4.

Biang 4. Két qua khao sat diéu kién sic ky dong thoi ampicillin natri va sulbactam natri

Chit phin tich tR S pic As N Rs K’
Ampicillin natri | 12,673 22173 1,02 13090 7,45
pH 4 : 353
Sulbactam natri 3,361 34888 1,15 8270 7,45
Ampicillin natri | 14,549 | 887987 | 0,99 12600 8,70
pH | pHS : 35
Sulbactam natri 3,257 137180 | 1,14 11000 1,17
Ampicillin natri | 21,601 876311 1,03 12990 13,4
pH6 - 43,01
Sulbactam natri 2,967 137242 | 1,03 11400 0,98
s Sulbactam natri 3,236 139546 | 1,24 9916 317 1,16
Ampicillin natri | 13,513 | 907889 | 1,02 10781 ' 8,01
Néng Sulbactam natri | 3,257 | 131836 | 1,17 | 11273 1,17
do dém 25 — : 34,8
(mM/]) Ampicillin natri | 14,328 | 920673 1,02 12258 8,55
35 Sulbactam natri 3,051 122362 1,14 10374 343 1,03
14,038 | 835666 | 1,04 11649 ' 8,36
397 Sulbactam natri 4,906 144928 1,21 10972 2,27
Ampicillin natri Khong hién pic sau khi chay 30 phut
Ty 18 Sulbactam natri | 3,257 | 131836 | 1,17 | 11273 | 348 | 1,17
etOH- | 6-94 — :
dém Ampicillin natri | 14,328 | 920673 1,02 12258 34,8 8,55
991 Sulbactam natri 2,695 147689 1,2 9348 22,7 0,8
Ampicillin natri 7,313 931976 | 1,04 9556 22,7 3,88
) Sulbactam natri 2,968 147210 | 1,18 8115 22,5 0,98
Nhiat Ampicillin natri 8,672 925898 1,02 8348 22,5 4,78
do cét 30 Sulbactam natri 2,818 147514 | 1,18 8734 22,6 0,88
(O Ampicillin natri | 7,961 | 936084 | 1,04 | 8854 | 22,6 | 4,31
35 Sulbactam natri 2,695 147689 1,22 9348 22,7 0,79
Ampicillin natri 7,313 931976 | 1,04 9556 22,7 3,88
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Diéu kién sic ky dugc chon dé dinh luong dong thoi ampicillin natri va sulbactam natri 1a:

Pha dong: ethanol - dung dich dém acetat 25 mM/1 (pH = 5) (9:91, tt/tt)

Cot sac ky: Sunfire C18 (150 x 4,6 mm; 5 um)

Nhiét do cot: 30°C

Téc d6 dong: 1,0 ml/phut

Thé tich bom mau: 10 pl

Budc song phat hién: 210 nm.

3.2. Thim dinh quy trinh

Tham dinh quy trinh dinh luong ertapenem natri

Tinh pht hop hé thong

Tién hanh sic ky dung dich chuin ertapenem natri 100 ppm, sau 6 1an tiém mau thu duoc cac két
qua sau: RSD% cua tR 14 0,10%, RSD% cuta S pic 1a 0,21%, As trung binh 1a 1,14, N trung binh la
5794,17. Cac s6 liéu thu duoc cho thdy: RSD (%) ciia dién tich pic va thoi gian luu cua chit phan
tich nho hon 2,0%. Hé s6 bat d6i cua pic ciia chét phan tich nhé hon 0,8 dén 1,5. Nhu vay diéu kién
sic ky phu hop cho viée dinh tinh, dinh lugng ertapenem natri.

Tinh dac hiéu

Tién hanh sic ky, mau tring (pha dong), mau chun va mau tht, thu duoc sic ky dd va cac di
lidu ph6 nhu hinh 1.
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Hinh 1. Sic ky d6 ctia mau trang (1), mau chuan ertapenem natri (2),
mau thir ertapenem natri (3); Phd UV-Vis ctia mau chuin ertapenem natri (4),
mau thir ertapenem natri (5); Pho tinh khiét pic ciia mau thtr (6)

Séc ky dd ciing nhu dir liéu vé phd cho théy, thoi gian luu cia pic chinh trén miu thir va mau
chuin twong dwong nhau. Mau tring khong phat hién pic ¢6 thoi gian luu tring véi pic cia mau
chuan. Ph6 UV ctia mau thir gidéng phd UV ctia mau chuan. Pic chinh trong miu thir tinh khiét. Do
do6 quy trinh c6 tinh dac hi¢u.

Khoang tuyén tinh

Pha 6 dung dich chuéan ertapenem natri c6 ndng do tir 20 - 500 ppm. Tién hanh sic ky & diéu
kién khao sat thu dugc dién tich pic twong timg véi timg nong do. Xir 1y dir liéu bang Excel cho thiy
su twong quan tuyén tinh gitta ndng d6 va dién tich dinh v6i hé sb twong quan R2 > 0,999. Két qua
dugc thé hién trong bang 3. Quy trinh dat tinh tuyén tinh.

Do ding va do chinh xac

D6 phuc hdi trung binh ciia ertapenem natri tir 99,86 - 101, 55%, d6 phuc hdi ciia phuwong phap
déu nam trong khoang cho phép tir 98 - 102% va c¢6 RSD < 2,0%, va quy trinh ¢6 d6 chinh x4c cao
(RSD < 2,0%). Tir két qua bang 5 ta thay rang quy trinh dat d6 dang va do chinh xéc cao.
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Bang 5. Két qua khao sat do dang, do chinh xac va tinh tuyén tinh cta ertapenem natri

Chi tiéu thim dinh Ertapenem natri
. A y=10223x - 80116
Phuong trinh hoi quy R2 = 0,9997
Khoang tuyén tinh 20 - 500 ppm
Do lap lai (n=06) 0,21%
b6 dung 99,86 - 101, 55%

Tham dinh quy trinh dinh luong dong thoi ampicillin natri va sulbactam natri
Tinh phu hop hé thong
Tién hanh sic ky 6 1an véi dung dich hdn hop chudn c6 ndng d6 ampicillin natri va sulbactam
natri trong tng 1a 100 ppm va 50 ppm. Két qua thu dugc trong bang 6.
Bang 6. Tinh phul hop hé thong ctia ampicillin natri va sulbactam natri.

RSD% RSD% As Rs N

cua tR cua S pic trung binh | trung binh | trung binh
Ampicillin natri 0,07 0,60 1,01 24,06 9793,17
Sulbactam natri 0,11 1,03 1,28 24,06 9089,50

Céc sb liéu thu duoc cho thdy: RSD (%) cua dién tich pic cac chat phan tich nho hon 2,0%.
Heé s6 bt ddi cua pic cac chat phan tich tir 0,8 dén 1,5. D phén giai giita hai pic ampicillin natri
va sulbactam natri 1a 24,06. Nhu vay diéu kién sic ky phu hop cho viéc dinh lugng dong thoi
ampicillin natri va sulbactam natri.

Tinh dac hiéu

Tién hanh sic ky mau tr.'fmg, mau chuin va mau thu, thu duoc sdc ky dd nhu hinh 2 va cac dit
liéu phd thé hién & hinh 3.

Séc ky d0 ciing nhu dif liéu vé phd cho thay, thoi gian luu cta pic chinh trén mau thir va mau
chudn trong dwong nhau ddi véi ca 2 hoat chat. Mau tring khong phat hién pic c6 thoi gian luu
trung voi pic cia mau chudn. Phd UV ctua mu thir gibng phd UV ciia mau chudn déi véi ca 2 hoat
chat. Pic chinh trong mau thir tinh khiét dbi véi ca 2 hoat chat. Do d6 quy trinh c6 tinh dac hiéu.
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Hinh 2. Sic ky d6 miu tring (1), chuan sulbactam natri (2),
mau chuan ampicillin natri (3), mau hdn hgp chuan (4) va mau thi (5)
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Hinh 3. Ph6 UV-Vis ciia mau chuin ampicillin natri va sulbactam natri (1),
mau thir ampicillin natri va sulbactam natri (2), pho tinh khiét ctia pic sulbactam natri
ctia mau thir (3) va phd tinh khiét cua pic ampicillin natri ctia mau thir (4)

Khoéng tuyén tinh

Pha 6 dung dich chuin hdn hop c6 nong d6 khoang 20 - 500 ppm cho ampicillin natri va tir 10
- 250 ppm cho sulbactam natri. Tién hanh sic ky ¢ didu kién khéo sat thu dugc dién tich pic tuong
g véi timg ndng d6. Xu 1y dir liéu bang Excel cho thay sy twong quan tuyén tinh giita nong do
va dién tich dinh voi hé s6 twong quan R2 > 0,999. Két qua dugc thé hién trong bang 5. Quy trinh
dat tinh tuyén tinh.

Do ding va do chinh xac

Do phuc hdi trung binh cta ampicillin natri 99,97 - 100,93% va ciia sulbactam natri tir 99,83 -
101,20%, d6 phuc hdi ciua phuong phap déu nim trong khoang cho phép tir 98 - 102% va c6 RSD
<2,0%, va quy trinh c6 d6 chinh xac cao (RSD < 2,0%). Tlr két qua bang 7 ta thiy rang quy trinh
dat d6 dang va do chinh xac cao.

Bang 7. Két qua khao sat do dung, do chinh xac

va tinh tuyén tinh ctia ampicillin natri va sulbactam natri

) Gia tri thong ké
Chi tiéu tham dinh
Ampicillin natri Sulbactam natri
. PO y =20692x + 19492 y =6518x +2388,6
Phuong trinh hoi qui R2 = 0,9997 R2 = 0,9998
Khoang tuyén tinh 20 - 500 ppm 10 - 250 ppm
Do lap lai (n = 6) 0,29% 0,70%
Do ding 99,97 - 100,93% 99,83 - 101,20%

3.3. Ung dung quy trinh dé dinh lwgng thudc bot pha tiém chira ertapenem natri, thudc
bét pha tiém chira dong thoi hai hoat chat ampicillin natri va sulbactam natri dang lwu hanh
trén thj truong.

Quy trinh phan tich sau khi thAm dinh d dugc img dung dé dinh luong: Ché phdm 1 1a thude bot
pha tiém chira ertapenem natri (1,0 g), ché pham 2 1a thudc bot pha tiém chira dong thoi ampicillin
natri (1,0 g) va sulbactam natri (0,5 g) dang lwu hanh trén thi truong. Két qua dinh lwong dugc trinh
bay trong bang 8.
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Bang 8. Két qua dinh luong mot s6 ché pham trén thi truong

Ché phim Hoat chit Ham lwgng trung binh so véi ham lwgng nhan (%)
Ché phim 1 Ertapenem natri 99,05%
o Ampicillin natri 100,17%
Ché pham 2
Sulbactam natri 100,90%
4. BAN LUAN ché giira ndng do va dién tich pic trong khoang

HPLC 1a ki thuat phan tich c¢6 nhiéu uu
diém va rat pho bién trong nganh Duoc. Tuy
nhién, lugng dung méi st dung 16n 1a van dé
can duoc luu tAm, nhét 1a d6i voi cac dung moi
ddc, can c6 quy trinh xir 1y chét thai nghiém
ngit. Viéc thay thé nhiing dung méi doc bang
nhiing dung moéi xanh la mét giai phap manh
mé gitip giai quyét nhitng van dé vé moi truong
ma HPLC gay ra.

Hién nay, cac dung moéi hiru co xanh ngay
cang thu hut nhiéu sy quan tdm. Cac két qua
nghién ctru trén thé giGi cho thay mdi dung moi
déu c6 uu nhuoc diém riéng va thé hién nhiing
ddc diém khac nhau khi tng dung vao sic ky.
Do do, viéc chon dung mdi xanh phu hgp véi
chit phan tich doi hoi nhiéu nd lyc tim hiéu,
nghién ctru va thir nghiém. Céc diéu kién sic
ky khac nhau can dugc khao sat dé chon ra diéu
kién toi wu ca vé cac thong sb sic ky ciing nhu
tong thoi gian phan tich.

Dé tai sir dung dung moi thay thé 14 ethanol-
dung méi dugc st dung phd bién trong céc
nghién ctru vé héa hoc phén tich xanh hién
nay. D¢ tai xay dung dugc phuong phap chinh
xac ¢o do nhay cao, khoang xac dinh rong dé
dinh luong ertapenem natri, ampicillin natri
va sulbactam natri thugc nhom khang sinh (-
lactam bang HPLC - PDA véi ki thuat phan
tich xanh.

5. KET LUAN

Cac két qua thuc nghiém cho thay phuong
phép HPLC - PDA véi ki thuat phan tich xanh
da thanh cong trong viéc xay dung quy trinh
dinh lugng mot sb6 thudc tiém nhom B-lactam
(ertapenem natri, ampicillin natri va sulbactam
natri). Phuong phap di dwoc thim dinh c6 tinh
dac hi¢u, do chinh xac va do dung cao. Khoang
tuyén tinh phi hgp nong do dinh lugng trong
thanh phdm vé6i d6 twong quan tuyén tinh chit
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nong do da khao sat. Phuong phap da duoc ap
dung dé dinh luong thude bot pha tiém chua
ertapenem natri (1g), thudc bot pha tiém chira
ampicillin natri (1g) va sulbactam natri (0,5g)
dang luu hanh trén thi truong.

6. CAM ON

Dé tai nghién ciru khoa hoc nday dwoc
Truwong Dai hoc Y Khoa Pham Ngoc Thach
cdp kinh phi thue hign.
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