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MO DAU

Ra doi tv nhitng nam 1970, la phuvong phap co6 dé nhay cao, dinh lwvgng dugc
ndng do cac chét trong khoang tir 10”7 — 10® M phwong phép dién héa hoa tan xac
dinh dwoc rat nhiéu cac kim loai va dac biét c¢d thé xac dinh cling IGc nhiéu chat ma
khong phai tién hanh tach hay che. Trong cac phwong phap dién hoéa hoa tan,
phuong phap von-ampe hoa tan c6 do nhay cao, Ki thuat phan tich khéng qua phtrc
tap, may mac thiét bi ph6 bién trong cac phong thi nghiém lai khéng qua dat tién,
c6 do Iap va db chinh xac cao. Mot trong nhitng (rng dung chinh cta phuong phap
nay la: phan tich méi truong, phan tich 1am sang, phan tich thuc phdm. Dac biét la
hwéng (ng dung méi trong phan tich dwoc phdm, thudc sinh hoc bang phuong phap
von-ampe hda tan hap phu. Do s6 lugng Ién cac hop chét hitu co gém cac chét sinh
hoc, dwgc hoc déu c6 tinh chat hoat dong bé mat t6t nén day la diéu kién thuan lgi
dé hap phu lam giau ching Ién bé mét cac dién cwc. Gigi han phat hién rat thap tir
10 dén 10™° M. Qué trinh nay ¢ng dung rat thanh cong trong viéc dinh lwong lai
cac loai thubc, dugc phdm tir d6 mé réng vao viéc xac dinh cac mau sinh hoc cla
ngudi, qua trinh xét nghiém cac mau bénh pham.

Tinh dén nhitng nam 70 nguoi ta dd xac dinh rat nhiéu cac loai dwgc pham khac
nhau chtra nhdm sunfonamide va nitro, cac loai nay thudc hon 10 nhom khac nhau
da duoc thong ké [24]. Tl nam 1998 cho dén nay rat nhiéu céac loai dwgc pham da
phan tich duoc bang phuong phéap dién hda nhu cac loai vitamin, thudc khang sinh,
mocphin, cac ho thudc b - lactam, quinolone...

Tuy qua trinh ing dung phéan tich dién héa vao phan tich thuéc va mau sinh hoc
da dugc l1am nhiéu trén thé gidi nhung & Viét Nam van con twong déi mai mé, chua
c6 nhiéu cdng trinh vé Iinh virc nay, trong luan van nay ching téi chi ding lai &
viéc xac dinh mdt chét trong thuc khang sinh va dinh lwgng trén mot s6 mau thubc
that. C6 nhiéu loai khang sinh dac biét cac chat thudc ho b - lactamil, cefa.... kha
phd bién song trong luan van nay chlng toi chon chat nghién ctru la Ciprofloxacin

(CIP) thudc ho quinolone. Do c6 co ché tac dong dac biét, Ciprofloxacin khong bi



dé khang song song v@i cac khang sinh khac khéng thuéc nhém (rc ché men gyrase
cla vi khuan. Vi vay, Ciprofloxacin cé hiéu lvc cao chéng lai nhitng vi khuan
khang céac loai khang sinh nhuw aminoglycoside, penicillin, cephalosporin,
tetracycline va cac khang sinh khac. N6 dugc nhiéu ngudi dung nhr mét loai thudc
dau tay, do dé viéc dinh luvong lai cac loai thudc chira hop chat nay clia cac co s&
san xudt kha da dang hién nay la diéu rat can thiét dé dam bao su an toan cling nhuw
tinh kinh t& cho ngudi tiéu dung va san xudt. Trén co s& xac dinh CIP trén mau
thudc bang phwong phép dién hoa tir d6 c6 thé md rong xac dinh CIP trong cac mau
huyét tvong, nwdc ti€u, mau clia ngwdi dung thudc.
Chinh vi nhiitng li do d6 ma t6i chon dé tai nghién ctru ctia minh la:
Nghién cttu xac dinh Ciproflxacin (CIP) trong mot s6 dwgc phdm bang phuong
phap dién hoa.

Trong dé tai nay, t6i st dung phwong phap vol — ampe hoa tan hdp phu trén dién
cuc giot thly ngan treo, Ki thuat quét séng vudng dé xac dinh CIP trong nén dém

axetat & pH=4.



CHUONG I - TONG QUAN
1.1 Khai quéat vé ho quinolone[14, 31].

Su phét trién cta cac loai khang sinh khong ngirng phat trién va da dang, trwéc
day ngudi ta st sung Trimethoprim — sulphamethoxazole (TMP - SMX) nhv mot
“khang sinh vang” trong céc liéu phap diéu tri thi hién nay sy phat trién cla cac
fluoroquinolones hay cac quinolone da dwgc thay thé, va ho khang sinh nay luén
ding dau trong phéac do diéu tri. Fluoroquinolones xuét hién dau tién véi sw ra mat
cua norfloxacin vao nam 1984, da dwoc chirng minh la c6 ddc tinh khang sinh cao
va téc do diéu tri nhanh hon céc loai khang sinh khac. O M§ nguwdi ta da théng ké ra
c6 7 loai fluoroguinolones dugc st dung nhiéu la levofloxacin, ciprofloxacin,
gatifloxacin, lemofloxacin, ofloxacin, norfloxacin va enoxacin trong do 3 loai dau la
pho bién nhét.

Fluoroquinolones la nhédm thudc diéu tri hang dau cho nhi*tng bénh nhan bi khang
thu6c chira sulfonamide va TMP cling nhv nhdm bénh nhan khang TMP — SMX.
Nguoi ta nhan thdy mot s6 loai floroquinolone gan day bao goém norfloxacin,
ciprofloxacin, enoxacin va lomefloxacin c6 lién hé véi mot chudi cac hoat dong co
gi¢i han (lién quan dén gam — am, gam — duong cla sinh vat) va c6 cwong do thap
nhwng do 1ap lai kha nang khang khuan tw nhién cao. N6i chung chiing cé kha nang
chong lai cac vi khuadn nhon thubce voi cac loai b - lactam va aminoglycoside. Mot
s6 loai floroquinolones méi trong d6 c6 CIP con chdng lai dugc cac vi khuan gam —
duong.

Téat ca& cac quinolones déu phan (ng qua lai dwgc véi cac hop chat cation chira
lién két cong hoda tri nhv cation Al, Mg trong chét lam giam do axit trong da day
hay cac san pham chira Ca, Fe hay Zn. Viéc slr dung dong thoi cac quinolones véi
cac hop chét cation chira lién két cong hoa tri sé dan dén két qua I1a phan tng khir
gay tac dong sinh hoc dang ké dén co thé sinh vat.

Vé mét doc tinh, phan (ng & dwong rudt,da day va hé than kinh trung wong la cac

bi€u hién thuong gdp nhat & nhitng bénh nhan cé phan (ng véi quinolones trong



qua trinh diéu tri. Danh sach dé cap & bang 1 chi ra 12 quinolones da bi nglrng san

Xudt va phat trién do cac ddc tinh nguy hiém clia ching.

STT Floroquinolones Nam?® Lido chinh dé gi¢i han ho&c thu hoi
1 Enoxacin 1985  Gay kiém ham v@i cytochrome p450
Gay cac bénh vé day chang, gan va co doc
2 Pefloxacin 1985 tinh quang hoc (nguoi bénh cé bi€u hién
phén (ng voi anh séng)...
_ Cé6 doc tinh quang hoc, anh hwdng hé than
3 Fleroxacin 1990 )
kinh trung wong.
4 Sitafloxacin 1991  Co ddc tinh quang hoc.
5 Temafloxacin® 1992  Gay hdi chitng Hemolytic uremic
6 Lomefloxacin 1993  Co ddc tinh quang hoc
7 BAY_3118° 1993  Co6 doc tinh quang hoc
8 Sparfloxacin 1994  Co0 ddc tinh quang hoc.
9 Tosufloxacin 1996  Gay nghén mach mau, anh hwéng than.
. Gay throng ton cho gan, anh huéng hé than
10 Trovafloxacin 1999 . .
kinh trung wong (nhw dau dau nhe).
11 Grepafloxacin® 1999  Ching loan nhip tim, gay budn non.
] b C6 dbéc tinh quang hoc, lam gidm duong
12 Clinafloxacin 1999

huyét va kiém hdm cytochrome p450.

a : Nam quyét dinh ngwng san xuat va thu hoi cac quinolones.

b : Nging tiép tuc phat trién va thu hdi trén thi trvong sau khi ban bé.

Bang 1. 12 floroguinolones str dung lau dai gay anh huéng doc hai dén con nguoi

da bi nglrng phat trién va san xuat.

C6 cam gac budn ndn, bi ndn, bi tiéu chay va cac phan tng khac & dwdng rudt la

cac triéu chirng phu thuwong thdy nhat & cac bénh nhan dung quinolones, dac biét la

ba loai Levofloxacin, moxifloxacin va gatifloxacin. Sau dé dén cac phan (ring vé ngd

ddc than kinh, day la dau hiéu rat quan trong dé phan biét sy phan (ng nhe cla hé



than kinh trung wong hay cac phan (ng phai cham dit viéc dung thubc. Cac triéu
ching nhiém ddc than kinh nay thwong gap la dau dau nhe, choang vang, hoa mét,
chéng mat, mét madi hay mat ngu... fleroxacin duoc thr nghiém cho thdy gay nén
cac sw nhiém doc nay nhiu nhat. Ngoai ra mdt s6 céc tac dung phu khac cling gip
& cac loai quinolones nhu gay anh hwdng Ién hé tim mach cua grepafloxacin (da bi
thu hdi), phan (ng véi anh sang gay phan (ng quang hoa dan dén san sinh té bao
gay ung thu — clinafloxacin, fleroxacin, lomefloxacin hay sparfloxacin déu cé doc
tinh quang hoc cao, mot sé loai nita nhu fleroxacin, ciprofloxacin, lomefloxacin,
ofloxacin hay axit nalidixic cling dugc chi ra la c6 phan (rng quang héa gay dot bién
va ung thu — vi vay cac bénh nhan st dung quinolones thwong phai che va tranh
ti€p xUc tryc ti€p véi anh sang ...

1.2. Tinh chat cua CIP [9]

1.2.1 Bac diém va tinh chat vat li ctia Ciprofloxacin

Tén theo IUPAC: 1-cyclopropyl- 6-fluoro- 4-oxo- 7-piperazin- 1-yl- quinoline- 3-
carboxylic acid

OH

|
3 N
SRS
Tén khac: Ciloxan, Cipro, Cipro XR, Cipro XL Ciproxin, Ciproflox hay
Ciprofloxacino.
Cong thtrc hda hoc: C17H18FN3O3
Khdi lugng phan t&r: 331,346
Dang hidroclorat: C,;H;sFNsO3 . HCI (M =367,8)
Dang tinh khiét va hidroclorat déu la tinh thé c6 mau vang nhat.
Thoi gian ban hay: 4 gio.
Nhiét d6 ndng chay: 318 — 320°C.

Do tan: tan nhiéu trong nwéc, dac biét la & dang mudi hidroclorua.



1.2.2 Tinh chat dwoc hoc ctia CIP

Nhom Dugc ly: Thudc tri ky sinh tring, chéng nhiém khuén

Tén Biét dugc : Cinarosip; Cinfax; Cipchem; Cipicin 500mg

Dang bao ché : Dung dich tiém truyén; vién bao phim; Dung dich nhd mét-nhd

tai; Thudc mé& tra mat; Vién nén

Thanh phan : Ciprofloxacin hydrochloride
1.2.2.1 Duoc luc.

Ciprofloxacin la mot hoat chat mé&i thudc nhém quinolone. Chat nay (rc ché men
gyrase (gyrase inhibitors) cla vi khuan.

Ciprofloxacin c6 hoat tinh manh, diét khu&n ph& rong. N6 can théng tin tir nhiém
sac thé (vat chét di truyén) can thiét cho chuyén héa binh thuong cta vi khudn. Diéu
nay lam cho vi khuan bi giam kha nang sinh san mdt cach mau chéng.

Do co ché tac dong dac hiéu nay, Ciprofloxacin khong bi dé khang song song véi
cac khang sinh khac khong thudc nhém (rc ché men gyrase. Vi vay, Ciprofloxacin
c6 hiéu lyc cao chong lai nhitng vi khudn khang cac loai khang sinh nhu
aminoglycoside, penicillin, cephalosporin, tetracycline va cac khang sinh khéac.

Trong khi sy phéi hgp Ciprofloxacin v&i khang sinh ho beta-lactam va cac
aminoglycosides ch yéu tao ra hiéu qua bo sung va khong thay doi trong diéu kién
in-vitro, thi trong diéu kién in-vivo, n6 thudng tao ra hiéu qua cdng hudng (nhu khi
phdi hop véi azlocillin), dac biét trén ddng vat bi gidm bach cau trung tinh.
1.2.2.2. Dugc dong luc
- Hép thu: Ciprofloxacin hap thu nhanh va dé dang & 6ng tiéu hoa. Khi co thic &n
va cac thudc chdng toan, hap thu thudc bi cham lai nhung khong bi anh hudng mot
cach dang ké. D06 kha dung sinh hoc ctia Ciprofloxacin khodng 70-80%.

- Phan b6: Nong do tdi da trong mau dat duoc sau khi uéng thudéc 60-90 phut.
Ciprofloxacin hién dién v&i ndng do cao tai nhitng vi tri nhiém tring chéng han nhuw
trong cac dich clia co thé va trong cac mo. Thoi gian ban hly 3-5 gio.

Sau khi truyén tinh mach, 75% liéu dwgc dung sé bi bai tiét qua nwéc tiéu va thém

14% qua phan. Hon 90% hoat chat sé bi bai tiét trong 24 gi0 dau tién.



Céc so liéu khéc:
Thoi gian ban hay trong huyét thanh xap xi 4 gio (3-5 gio).
Thé tich phan bd (¢ giai doan hang dinh) x&p xi 2,8l/kg.
B0 thanh loc than xdp xi 5ml/phit kg.
Do gén két protein xap xi 30%.
Thanh phan NaCl dung dich truyén 900mg/100 ml.
- Chuyén hoé: & gan.
- Thai trir: khoang 40-50% thudc dwrgc dao thai dudi dang khdng déi qua nudc tiéu
nho loc & cau than va bai tiét & 6ng than.
1.2.3 Vai tro va &ng dung ctia CIP
1.2.3.1 Tac dung diéu tri bénh li cta CIP
CIP chi dinh:
Céc bénh nhiém tring c6 bién ching va khong bién chirng gay ra do cic bénh
nguyén nhay cdm vai ciprofloxacin.
- C4c bénh nhiém tring cla:
. Buong ho héap
. Tai gilra (viém tai gitra) va cac xoang (viém xoang).
. Mat.
. Than va’hoac duong tiét niéu, viém phan phu.
. © bung (nhu nhiém tring dudng tiéu hoa hodc duong mat, viém phlc mac).
. Da va m6é mém.
. Xwong khop.
- Nhiém tring huyét.
- Nhiém trang hodc ¢6 nguy co nhiém triing (dw phong) trén bénh nhan c6 hé mién
dich suy yéu (nhu bénh nhan bi suy giam mién dich ho3c co tinh trang gidm bach
cau).
- Chi dinh cho tinh trang kh&r nhiém rudt c6 chon loc trén bénh nhan suy giam mién
dich (Ciprofloxacin dang uéng).
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Chong chi dinh:

Khong dugc dung Ciprofloxacin trong cac truong hop qua man cam vai hoa tri

litu bang ciprofloxacin hodc cac quinolone khac. Khéng dwoc chi dinh
Ciprofloxacin cho tré em, thi€u nién dang tang trwédng va phu nii mang thai hoac
cho con bu, vi khong cé théng tin nao vé tinh an toan cua thubc trén nhém bénh
nhan nay, va vi cac thwc nghiém trén stc vat cho thdy rang khong thé loai trir hoan
toan nguy co tén thuong sun khap clia nhitng co thé chwa phat trién hoan toan vé
kich thuérc.

Thén trong ldc dung :

- Ciprofloxacin phai diing mot cach than trong & nguoi 16n tudi.
- Trong céc truong hop dong kinh hodc cé cac thwong ton than kinh trung wong
khac (nhv gidm ngudng co giat, tién can co giat, giam lvu lwgng tuan hoan néo,
thay doi cdu tric ndo hodc ddt quy), Ciprofloxacin chi nén dung sau khi thdy ich lgi
clia diéu tri wu thé hon nguy co, vi cac bénh nhan nay cé thé bi nguy hiém do tac
dung phu Ién than kinh trung uong.

Céch dung:
- Ciprofloxacin dang udng:
Udng nguyén vién vi mot it nwdc. Thube dwge ubng khdng phu thudc vao gio an.
NéEu udng thudc lGc doi, hoat chét c6 thé dwgc hdp thu nhanh hon.
- Ciprofloxacin dang tiém, truyén tinh mach:
Céch dung duong tinh mach khoang 30 phdt cho 100 va 200mg hay 60 phut cho
400mg.Dung dich truyén cé thé ding truc tiép hay sau khi pha véi céac loai dich
truyén tinh mach khac.
Dung dich truyén c6 thé tuwong thich véi cac dung dich sau: dung dich nwéc mudi
sinh ly, dung dich Ringer va Ringer's lactate, dung dich glucose 5% va 10%, dung
dich fructose 10%, dung dich glucose 5% v@&i NaCl 0,225% hoac NaCl 0,45%. Khi
dich truyén Ciprofloxacin dwgc pha véi cac loai dich truyén thich hop, dung dich
nay nén dugc dung ngay sau khi chuan bi xong, vi nhitng ly do vé vi sinh hoc va su

nhay cadm véi anh sang.
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1.2.3.2 Tac dung phu ctia CIP

Céc tac dung phu sau d&@ dwgc ghi nhan trong thoi gian dung ciprofloxacin,
nhung khdng nhét thiét déu xay ra & moi bénh nhan.
Cac tac dung phu sau day da duoc thay:
- Anh huéng Ién dudng tiéu hoa:
Budn ndn, tiéu chay, non, r6i loan tiéu hda, dau bung, day hoi hodac mat cam giac
ngon miéng.
Néu bi tiéu chay tram trong va kéo dai trong hoac sau diéu tri, phai di kham bénh vi
triéu chirng nay cé thé che khuét bénh tiéu hoa tram trong (viém dai trang gia mac)
can phai diéu tri ngay lap tic. Trong nhitng truong hop nay, phai ngung dung
Ciprofloxacin va thay thé bang mat tri liéu thich hop (nhu uéng vancomycin 250
mg dung 4 lan trong 24 gi®). Chdng chi dinh dung thudc khang nhu déng rudt.
- Anh huéng Ién hé than kinh:
Chdng mat, nhirc dau, mét mdi, mat ngu, kich dong, run ray. Rét hiém : liét ngoai
bién, vd mo hdi, dang di khong viing vang, co giat, trang thai lo au, bi & mong, lu
lan, trAm cam, 4o giac, mdt s6 trwdng hop cd phan kng tam than (tham chi tién trién
t¢i hanh vi gay nguy hiém cho ban than).
Cac phan (ng nay do6i khi xay ra sau lieu Ciprofloxacin dau tién. Trong nhiing
truong hop nay, phai ngung dung Ciprofloxacin ngay lap ttc va thong bao cho thay
thudc.
- Phén (&ng trén nhitng gi&c quan:
Rat hiém: mat cdm giac vé mui, vi, roi loan thi lwc (nhw nhin déi, nhin mau), u tai,
roi loan thinh lyc tam thoi, ddc biét & tan so cao.
- Phan (ing qua man cam:
Cac phan (ng nay do6i khi xay ra sau lieu Ciprofloxacin dau tién. Trong nhiing
trvong hop nay, phai ngung dung Ciprofloxacin ngay lap tic va thong bao cho thay
thudc.

Phan (ng & da nhw ndi ban, nglra, sot do thudc.
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Phan (tng phan vé hay kiéu phan vé (phu mat, pht mach, phu thanh quan ; khé thé
ti€n trién dén tinh trang chodng de doa tinh mang) c6 thé xay ra, doi khi sau liéu
Ciprofloxacin dau tién. Trong nhitng truong hop nay, phdi ngung dung
Ciprofloxacin ngay lap ttrc va can phai diéu tri (diéu tri choang).
- Anh huéng 1én hé tim mach:
Réat hiém: nhip tim nhanh, phirtng mat, con migrain, ngat.
- Anh huéng khéc:
O céc khop: rat hiém: kho chiu & khap, cam giac ué oai, dau co, viém bao gan, hoi
nhay cdm v@i anh sang, gidm chtrc nang than thoang qua ké ca suy than tam thoi.
- Mot s6 trwong hop hiém dd xay ra viém gan Achill trong thoi gian dung
Ciprofloxacin. Tinh trang viém gan Achill c6 thé dan dén dit gan. Vi vay, khi co
dau hiéu viém gan Achill (nhv sung dau), nén ngung dung Ciprofloxacin va di
kham bénh.
- Anh hudng 1én méu va sy tao mau:
Tang bach cau va eosin, giam té bao bach cau, chirng gidm bach cau hat, thiéu mau,
giam tiéu cau; rat hiém: tang bach cau, tang tiéu cau, thiéu mau tan huyét, bién doi
gia tri cua prothrombin.
- Anh hudng 1én cac tham s& xét nghiém/can 1ang nwoc tiéu:
- Phén (rng tai cho rat hiém: viém tinh mach.
1.2.3.3 Bao quan

Bao quan vién nén, vién nang trong lo kin & nhiét d6 du¢i 30 dé C, tranh anh
séng cwc tim manh.

Dung dich Ciprofloxacin hydroclorid trong nwéc c6 pH 1,5 dén 7,5, gitv & nhiét
dd phong c6 thé bén it nhét trong 14 ngay.
1.2.4 Sy twong tac ctia CIP voi cac loai thudc.
- lon sét, sucralfate hodc thudc khang acid cd chira nhém, magnesium va calcium
lam giam su hap thu cla Ciprofloxacin dang uéng. Vi vay, nén udng Ciprofloxacin

1-2 gio trwdc khi udng thudc khang acid hoac toi thiéu 4 gio sau khi udng thudéc
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khang acid. Su han ché nay khéng ap dung cho cac thudc khang acid khéng c6 chira
nhom hydroxide va magnesium hydroxide (nhv dung dugc thude chen thu thé H2).

- Duing dong thoi Ciprofloxacin va theophylline cd thé gay ra su gia tang ngoai y
nong dod theophylline trong huyét thanh. Piéu nay c6 thé dan dén céac tac dung
khdng mong muén do theophylline gay ra. Néu budc phai dung dong thoi hai ché
phdm, nén kiém tra ndng do theophylline trong huyét thanh va nén giam liéu
theophylline mét cach hop ly.

- TUr c4c thi nghiém trén stc vat, ngudi ta biét rang sw phéi hop quinolone (cac chét
trc ché men gyrase) liéu rat cao véi vai thuéc khang viém khong phai steroid (ngoai
trlr acetylsalicylic acid) cé thé gay ra co giat.

Cho dén nay, nhitng phan (ng nhu thé van chwa quan sét thiy & bénh nhan uéng
Ciprofloxacin.

- Trong mdt s6 treong hop dic biét, ngudi ta van ghi nhan co sv gia ting thoang qua
clia creatinine huyét thanh khi dung dong thoi Ciprofloxacin va cyclosporin. Vi I8
d6, can phai thuong xuyén theo déi ndng do creatinine huyét thanh (moi tudn hai
Ian) cho nhitng bénh nhan nay.

- Duing dong thoi Ciprofloxacin véi warfarin ¢é thé lam tang hoat tinh ctia warfarin.
- Trong nhirng trvong hop ddc biét, dung dong thoi Ciprofloxacin véi glibenclamide
c6 thé lam tang hoat tinh cla glibenclamide (ha duong huyét).

- Probenecid can tré sy bai tiét qua than cia Ciprofloxacin. Dung dong thoi
Ciprofloxacin v&i probenecid c6 thé lam tang ndong do huyét thanh cla
Ciprofloxacin.

- Metoclopramide lam gia tang hap thu Ciprofloxacin lam cho th&i gian dat néng do
t6i da trong huyét tvong ngan hon. Khong c6 anh hudng 1én do kha dung sinh hoc
cua Ciprofloxacin.

1.3 Mot s phvong phap xac dinh ho guinolone.

Ho quinolone Ia ho thudc khang sinh liéu cao dung dé diéu tri cac bénh dac hiéu

do d6 ho thudc nay twong doi phd bién hién nay, cé nhiéu phwrong phap dinh lugng
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lai cac loai thudc cling nhwr xac dinh sw dao thai cac hop chat nay qua cac mau sinh
hoc.
1.3.1 Phuwong phap dién hoa

Do c6 ba N trong phan tir nén cac hgp chat thudc ho quinolone xac dinh duogc
bang cac phuong phéap dién héa nho séng xdc tac hidro. Ngudi ta khéng xéac dinh
duoc ré rang 1a N nao tham gia vao qua trinh nhan H* nho dbi e tw do trén N nhung
vi tri cdc peak thuong trong khodng 1,4 — 1,5V cho thay qua trinh nay la séng xtc
tac H. Tuy c6 nhiéu phuong phap xac dinh nong do cac quinolones & cac luvgng vét
rdt nhd nhung phrong phap dién héa véi s ké thira clia phwong phap cwc phd tir
nhirng nam 1990 va ki thuat xung vi phan van ngay cang phat trién va dugc (rng
dung nhiéu dac biét la trong Iinh vuc dinh lvgng thube. Ba cé rat nhiéu cdng trinh
nghién clru trén thé gidi lam vé dé tai nay va voi quinolones ndi riéng.

Tir gilta nhitng ndm 90 thi bat dau xuét hién cac nghién ciru vé quinolones ma
md& dau l1a xac dinh norfloxacin bang phwong phéap cuc phd truc tiép va ki thuat
Xung Vi phan. Cac peak khr ciia hgp chat nay trong cac dung dich nén dién phan
khac nhau trong khodng pH tir 1-10 cling dep nhu trong dung dich kiém nong do
cao NaOH 0,1M. C4c téc gia [31] cling str dung KT thuat von —ampe vong dé nghién
ctu khd nang hép thu cla norfloxacin trén dién cuyc giot thdy ngéan treo (HMDE)
trong mot s6 dung dich dién phan véi pH nhé duéi 9.

Tiép theo do cling theo [31] nghién ctu peak khir clia ofloxacin xuét hién & thé
-1,343V theo phuong phap quét dién hoa tuyén tinh vai dién cuc so sanh SCE trong
dém van nang pH = 4 cho thdy qua trinh khir clia ofloxacin la qua trinh bat thuan
nghich cho khoang xé4c dinh tuyén tinh tir 8.10* M dén 5.10% M véi gi¢i han phét
hién 1a 4.10° M. Xac dinh ofloxacin trong cac mau dung dich chuan ctia n, mau
thu6c va cac chat léng sinh hoc cac tac gia tim duoc khoang tuyén tinh cla
ofloxacin tir 4.10 dén 5.10™*M trong nén dém axetat pH = 5 ki thuat xung vi phan.

Cac tac gid [31] ciing ndi dén qui trinh xac dinh norfloxacin trén dién cuwc glassy
cacbon st dung ki thuat von — ampe vong va Ki thuat séng vuéng, peak cla

norfloxacin cho khoang tuyén tinh tir 5-50 ppm v@i gi¢i han phat hién la 1,1 ppm.
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Norfloxacin da dugc xac dinh trong cac mau thubc truede dé bang phuong phép cuc
phd co dién [16]. Phan (ng khir dung KT thuat cuc phd trwc tiép va ki thuat xung vi
phan duoc st dung dé nghién clru peak cta norfloxacin trong cac dung dich nén
bazo & cac pH khéc nhau véi sy cd mat cia dimethyl formamide. Trong moi trvong
axit manh pH < 1 chi xuat hién mot peak duy nhét trong khodng tir -0,95V dén -
1,05V, nhung trong dung dich dién phan maoi trwong bazo pH > 7,5 thi xuat hién hai
peak khdng thuan nghich lan luot trong khoang tir -1,48V dén -1,67V (séng 1) va tir
-1,79V dén -1,93V (s6ng 2) véi dung dich norfloxacin ndng do 10“M. Bén pH > 10
thi chi xuét hién soéng 2 va c& 2 séng 1 va 2 bién mét hoan toan néu do trong dung
dich NaOH 0,1M. Céac tac gia giai thich sy xuat hién va bién mat cac peak nay
thong qua so do trong cac mdi tredng axit va bazo nhu sau, trong dé sy c6 mét clia

H* 1a nguyén nhan gay ra su xuét hién séng xuc tac hidro:

N

+
B 1 N |
J ol S
AN
H H

H3A2+ A~

Strongly acidic medium pH210

Tai liéu [10] xac dinh ham lugng CIP trong thudc bang phuong phap chuan do

do thé, phuong phap dwa trén phan tng tao phirc nhanh ctia CIP véi ion sat (I11)
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theo ti 1& 3:1 trong nén axit sunfuric lodng 0,09M. Dién cwc hon hdng bac duoc st
dung dé Iam hé chi thi cho phuong phap, moi 1an xem xét su thay d6i ctia 0,5mA/ml
va str dung chat chuan la dung dich Fe(lll) 0,097M, phuong phap xac dinh duoc
nong do CIP thap & mirc 4ppm.

Ciling thudc ho quinolones nhung ddi voi enrofloxacin cac tac gia [13] lai xac
dinh ham lugng chét nay bang phrong phap von-ampe hoa tan hdp phu trén cat6t st
dung dong (I1) nhw mot chét trung gian. Dya trén mdt nghién clru trudc do la xac
dinh ham lvong enrofloxacin trong mau thudc va nwéc tiéu clia cho bang phuong
phap von-ampe hoa tan hép phu Ki thuat xung vi phan [15] nhung tién hanh trén
dién cuc giot thiy ngan tinh cho hai khoang tuyén tinh la 4-15 va 18 — 55 ng/ml voi
thoi gian hap phu 180s va 60s & thé hdp phu -0,3V. Tuy nhién nghién ctu nay da
khong cho thdy kha ning kha thi khi 4p dung vao mau huyét twong do peak khir clia
no qua am (-1,62V vei dién cuc so sanh la Ag/AgCl). Do dé nghién ctru theo tai
liéu [13] cho thdy vi tri peak chi & -0,3V trén dién cuc giot thay treo, phwong phap
khong chi cho phép xéac dinh enrofloxacin trong mau huyét twong ma con trong ca
cac mau mo sinh hoc, Cu (I1) duoc sir dung nhw 1a mot chét trung gian dé tao phtc
trong dém amoni vGi loai thudc nay trudc khi bi khir trén dién cuwc bang Ki thuét
quét song vuong.

2ENRO + Cu(ll) + H,O & Cu(ENRO)2H,0(sol)
Cu(ENRO)2H,0(sol) & Cu(ENRO)2H,0(ads.)
CUu(ENRO)2H,0(ads.) +2e- a 2ENRO(sol) + Cu(Hg)
Thé hép phu cla phic nay & -0,1V trong thoi gian hap phu la 40s. Khdo sat &nh
hwdng clia cac yéu t6 xuéat hién peak, ndbng do dong va pH cac tac gia tim duoc diéu
kién t0i wu dé xac dinh enrofloxacin véi khoang tuyén tinh la 10 — 80 nM, gidi han
phat hién la 0,33nM.

Xac dinh levofloxacin trong nudc tiéu ngudi bang phuong phap von-ampe hoa
tan hap phu trén anot KT thuat quét song vudng trén dién cuc glassy cacbon. Theo tai
liéu [17] nghién clru sy xudt hién peak clia levofloxacin trong dém axetat pH = 5

V@i Ki thuat quét song vudng va von-ampe vong cac tac gia da xac dinh dugc peak
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oxi héa cla levofloxacin xuat hién & thé 0,4V véi dién cuc so sanh la Ag/AgCl,
khoang tuyén tinh xé4c dinh dwoc 1a 6.10°M dén 5.10"M v&i gi¢i han phat hién 1a
5.10"°M. Nghién ctu ciing tién hanh xac dinh cac mau bang phwong phap HPLC dé
ddi ching, két qua cho thdy phwong phap da dung dé xac dinh levofloxacin trong
mau nudce tiéu hoan toan tin twdng duoc.

Xac dinh pefloxacin trong thuéc vién nén va huyét thanh bang phrong phap von-
ampe hoa tan hap phu cat6t ki thuat quét séng vudng. Theo tac gia tai liéu [12] tién
hanh do peak khir cla pefloxacin trong dung dich dém van nang (dém Britton -
Robinson) pH = 7 trén dién cuc giot thly ngan treo xac dinh dwgc peak xuét hién &
thé -1,07V véi dién cuc so sanh l1a Ag/AgCl, thé hdp phu -0,4V. Téc gia cho rang
peak nay c6 thé do su khir nhém C=0 :

)
[}

R-C- +2H"+2e ® R-CH-OH
Phwong phap cho hiéu suat thu hoi dat dén 99,54% voi gidi han phat hién la
1,65.10"°M trong mau chét chudn, d6i voi mau thudc va huyét thanh thi hiéu suét
thu hdi I1an lwot 12 99,57 va 98,55% gi6i han phét hién 1a 4,5. 10"°M véi ca hai d6i
twong trén.
Tai liéu [27] tom tat cach xac dinh mdt s6 quinolones bang phwong phap dién

hoa theo bang sau:

Chat Dung dich nén Phuong phap Dién cuwc lam viéc

Enrofloxacin, Britton-Robinson DCP, DPP bién cuc giot thay

Sparfloxacin, buffer, pH 4 -11.98 ngan

Fleroxacin

Fleroxacin Britton-Robinson DCP, DPP, bién cuwc giot Hg
buffer, pH 8.5 AdSV treo (HMDE)

Ofloxacin B.R. buffer, pH 4.1-10.3 DCP, DPP Hg-electrode

DC = direct current polarography: Cuc pho truc tiép
DPP = differential pulse polarography: Ki thuat xung vi phan
AdSV = adsorptive stripping voltammetry: phwong phap von-ampe hoa tan hap phu
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1.3.2 Phwong phap trac quang

Céac quinolones xac dinh bang phwong phap trac quang cho khoang tuyén tinh
tuan theo dinh luat Lambert — Beer tlr 3-10 ppm, nhiéu phd mau cGa nhém
quinolones dugc xac dinh dwa vao phan (ng tao phirc vai sat (111)
Ciprofloxacin va Norfloxacin khi xac dinh dong thoi cho do hap thu quang cuc dai
& budc song 545 nm khi tao phtrc véi Palladium (11), eosin khi c6 mét metyl xenlulo
— dbng vai tro nhu mét chat hoat dong bé mat [11].

Duwégi day la bang tom tat két qua xac dinh mot s6 quinolones bang phuong phap

trac quang:
. . . Khoang
Chat Mau Cach tién hanh ]
tuyén tinh
Thudc nén Phan (tng tao phtc vai sat (111),  50-500
Ciprofloxacin Dung dich dang pho hap thu quang xac dinh & mg/l
huyén phu 447 nm
Thudc nén Phan (tng tao phtc vai sat (111),  50-400

Norfloxacin o .
pho hép thu quang xac dinh & mg/I

430 nm

Cac tac gia [33] nghién clru xac dinh dong thoi ba chat ciprofloxacin,

enrofloxacin va pefloxacin théng qua phan (ng tao phtrc trao ddi dién tich véi ba
tdc nhan nhan khac nhau. Th& nhat la Chloranilic axid (CL), phi*c cla cac
quinolones trén vai chat nay cho d6 hap thu quang cuc dai & buwdc séng | = 520nm,
phuong phéap nay xac dinh dwgc ham lwgng cac chat CIP trong dang vién nén,
enrofloxacin trong thu6c dang dung dich tan va pefloxacin & dang dung dich tiém
véi do chinh xac lan lwot 1a 99.58+1.25, 99.94+0.96, 100.91+1.59. Tac nhan thit hai
la tetracyanoethylene (TCNE), phirc cla ba quinolones trén v@i tac nhan nay tao
phirc cho d6 hap thu quang cuc dai & budc séng | =335nm ddi voi CIP va | =290nm
doi voi ca enrofloxacin va pefloxacin, phwong phap nay xac dinh dugc CIP dang
thu6c nén, enrofloxacin trong thuéc dang dung dich tan va pefloxacin & dang thudc

nén va dung dich tiém v@i dd chinh xac lan lwot la 99.40+1.27, 99.95+0.90,
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98.98+1.565 va 99.88+0.998 Tac nhan th¢ ba la 2,3-dichloro-5,6-dicyano-p-
benzoquinone (DDQ), phirc nay cho d6 hap thu quang cwc dai & budc song | =
460nm, phuong phap xac dinh duogc pefloxacin & dang thuéc nén va dung dich tiém
véi do chinh xac la 100.40+0.76 va 99.91+0.623. Ciling theo tai liéu [33]
enrofloxacin con xac dinh dwoc théng qua cAc phan ng tao phic vai sét (111), phan
ing tao phirc trao doi dién tich vdi 2,3-dichloro-5,6-dicyano-p-benzoquinone, hoac
phan (ng tao phic cap ion v&i bromocrezol hong, twong ty pefloxacin cling tao
duoc loai phtre nay vai 3-methylbenzothiazolin- 2-one hydrazone va Ce (1V).

1.3.3 Phuwong phap sac ki 16ng hiéu nang cao (HPLC)

Theo [29] HPLC c6 uwu diém rd rét la xac dinh dwoc néng do chat & nong do rat
nhd ddi v&i ho quinolones, phuong phép triét pha ran cho kha ning xac dinh dén
nong do c& 100pg/ml con phwong phap HPLC xac dinh dwoc dén néng dé 2ng/ml.
Phuwong phap nay dwoc st dung rong rai trong nhiéu cdng nghé xac dinh CIP & cac
ddi twong khac nhau nhu cac dung dich 1dng trong co thé, huyét thanh, cac mé dong
vat, tham chi ca & huyét twong. Phurong phap nay con phat trién xac dinh dwoc cac
fluoroquinolones trong cac vat liéu sinh hoc bao gom. Tai liéu [32] xac dinh dong
thoi ba chét ofloxacin, norfloxacin va ciprofloxacin trong téc ngudi bang phuong
phap HPLC st dung c6t pha dao Cig va detector nhay fluorescence két hop véi Ki
thuat triét pha ran cac loai thudc tir dung dich hoa tan toc trong NaOH1M. Phuong
phap nay xac dinh dwgc ham lwgng céc loai thude trong khoang tir 0,3-100ng/ml.
Nghién clu téc cla 6 sinh vién s dung dong thoi mot, hai hay ca 3 loai
fluoroquinolones nay dua vao trung binh méi thang chiéu dai toc tang 1cm, cac tac
gid xac dinh dwgc ham lwgng cac thube trong doan toc moc & giai doan si dung
thu6c nay, gi¢i han phat hién twong (¢ng clia ba loai thuéc la 0.2 ng/ml cho
ofloxacin va norfloxacin, voi sai s6 twong ddi lan lwgt cho tirng loai la 10.0% va
9.9%, va 0.3 ng/ml cho ciprofloxacin, véi sai s6 tuong doi la 9.4%.

Céc tac gia [35] st dung phuong phap sac ki (HPLC) dé xac dinh ham luong cla
ofloxacin trong mau huyét thanh, st dung céc chét hdp phu khac nhau nhw: ODS,

Cs, C1, CN, phenyl and tert.-butyl va mau huyét thanh sau khi da duoc loc bang
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mang Molcut 1l dé loai bd protein, phan nwéc loc dwoc lam giau trén cot voi pha
tinh phenyl sau d6 dugc dan dén cot phan tich voi pha tinh 1a ODS. Ofloxacin va
enoxacin dugc xac dinh bang detector UV & budc song | = 300 nm. Phuong phap
cho phép xac dinh ndng d6 cua ofloxacin trong khoang tir 50 — 2000 ng/ml, gi¢i han
phat hién 1a 20 ng/ml. Hiéu suft thu hdi lugng ofloxacin d4 thém vao mau huyét
thanh 1a 88 — 101,7% va hé s6 phuong sai nhé hon 5,2%.

1.4 Ung dung ctia phuong phap dién héa trong dinh luvgng duoc phdm[8, 27].

Ung dung phuong phap dién hoa vao phan tich dugc phdm 1a mot dé tai khong
con mai mé trén thé gidi, da co rat nhiéu cong trinh, dé tai nghién ctru vé vén dé nay
vGi déi twong la nhigu loai mau sinh hoc khong chi 1a cac mau thudc, tai lieu [27] d&
tom tat rét chi tiét cac budc trong qua trinh phan tich dwoc phdm: cach pha mau,
bao quan dung dich mau, cac loai dién cuc, cac phuong phap phan tich... Téac gia
tong két lai cach xac dinh 19 nhdm dwgc pham chinh trong [27] tir cac cong trinh da
duoc cong bo tlr nam 1998 dén nam 2002.

Trong cac phuong phap dién hoa, phwrong phap von-ampe hoa tan hap phu duc
tng dung nhiéu hién nay vao phan tich méi truong, phan tich 1am sang, phan tich
thwc pham. Dac biét trong phan tich dwgc pham, thudc sinh hoc do kha nang héap
phu clia cac chat dwgc hoc trén dién cuc. Day la diéu kién thuan loi dé hap phu lam
giau chang I&n bé mat cac dién cwc. Gidi han phét hién rét thap tir 10° dén 10™° M.
Hon nita, nhiéu ion kim loai dwoc khir trén dién cic Hg ma khong tao hén héng voi
Hg cling duogc xac dinh bang phwong phap nay. Trwdc khi phan tich cho ching tao
phitrc v&i mot sd phdi tlr hiru co co hoat tinh bé mat dé tap trung chat Ién bé mat
cuc, sau d6 khtr 16p chat hdp phu do6 (giai doan hoa tan) dong thoi ghi tin hiéu
duong von — ampe.

Uu diém cla phuong phap von-ampe hoa tan hap phu cé thé phan tich dwoc rat
nhiéu loai hop chat hitu co khac nhau. Hon 200 hgp chéat hitu co bao gdbm mot
lwvong 16n céc chét sinh hoc, dugc phdm va mot s6 ion c6 kha nang tao phirc véi cac
phdi tir hitu co da dugc xac dinh bang phwong phap nay. Trong moi truong hop

phan tich cu thé lai c6 cac thong s6 lam viéc, diéu kién lam viéc, moi treong, pH,
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dung dich nén, cac phdi tr khac nhau. Do do6 can phai tdi wu hoa cac diéu kién xac
dinh dé thu dwoc tin hiéu cao nhat. Déc biét la trong dung dich phan tich phirc tap
chtra nhiéu loai chat khac nhau. Nguoi ta d& chirng minh rang budc lam giau cac
chat phan tich hitu co, vo co st dung cac dién cwc bién tinh cé (ng dung quan trong
trong phrong phap AdSV. Céac chét phan tich dwoc lam giau bang cac nhém chic
gan lién voi bé mat cwc gdbm co su trao ddi ion, su tao phirc hay lién két cdng hoa
tri. Pho bién nhat la st dung chat trao doi ion: poly(4-vinyl piridine) cé kha nang
hat cac anion. Vi du: dimetylglyoxime duwoc tron vao dién cuc than cacbon dé xac
dinh niken trong cac mdi trwdng phirc tap. Cac loai phdi t& khac nhau dwoc st dung
nhuv dithizone, alkyl mercaptans, trocyl phosphine oxit hay 2,9-dimetyl-1,10-
phenanthroline.

Trong so cac loai dwgc pham mot so 16p hop chat da dwoc nghién clu rong rai.
Pa s6 cac benzodiazepine dwgc nghién ctru phan tich do nhém nay c6 nhitng tinh
chat hdp phu va lién két benzodiazepine azomethine dé bi khir. Mdt vai hop chét da
duoc phan tich trong mau sinh hoc: Flunitrazepam dugc hdp phu mot dién cuc bién
tinh bentonite tir cac loai mau huyét thanh d& duoc pha lodng va nudc tiéu ngudi.
Co6 thé xac dinh lwong t6i thiéu 1,5 ng/ml trong mau. Camazepan va bromazepan
cling dugc phan tich trong huyét thanh ngudi bang cach st dung dién cuc HMDE.
Vi diéu kién triét dung dich trwdc, gi¢i han phat hién twong ng clia camazepan va
bromzepan la 20 va 200 mg/ml trong mau huyét thanh.

M6t s6 cac dan xuét phenothiazine, promethazine, diethazine, trifluorerazine va
fluphenazine dwoc ¢ dong lai qua qua trinh chiét hap phu Ién dién cuc graphite. Sy
xéac dinh céc loai hop chét nay trong mau nudc tiéu va huyét tvong khong can xi ly
so bd, nhung véi dién cwc dwoc ma lép mang Spectrapor dé trach duoc sai s0 do
dién cuc vi khd nang hap phu cac protein. Nho d6 ma nang cao dwgc dd nhay tir
10™ dén 5.10°® M trong khoéng thi gian 1am giau 15 pht.

Sy oxi hoa cac loai thuéc chong suy nhwgc co thé vong cang, imipramine,
desipramine va trimipramine 1am giau tir cac loai mau nuéc tiéu & bé méat dién cuc

cacbon thiy tinh va dién cuc than nhéo thi si chuyén dong dién cuc la can thiét dé
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loai b6 anh hudng clia mot s6 chat dién hoat. Dién cuwc than nhao cacbon ciing duoc
dung lam giau céc loai hop chat nay qua qua trinh chiét, hap phu.

Mot hudng quan tam 16n la xac dinh cac loai thu6c chéng ung thw. Adriamycin
duoc hdp phu Ién dién cuc cacbon mét cach don gian bang cach ngam dién cuc
trong mau, rira va dit né trong dung dich nén c6 pH = 4,5 rbi quét thé. Phwong phap
phan tich nhanh (khoang 10ph) cho phép xéc dinh ham lvong thudc trong mau nuéc
ti€u tir bénh nhan bi ung thu.

Daunorubicin cé thé dwoc do bang cach khir hay oxi hoa dung dién cuc HMDE
hay dién cwc cacbon. Trong trudng hop nay néu phan tich mau nudc tiéu da duoc
pha lodng khong qua xt Ii so bo cé thé dung dién cwc thdy ngan. Trong khi do néu
slr dung dién cuwc cachon can phai thay doi moi truong va cé do nhay thap hon.

Nguoi ta chitng td dwoc rang methotrexate co thé dugc xac dinh truc tiép trong
nwéc tiéu sau khi pha lodng mau voi ti 1é 1:4 cing voi chét dién phan nén. Trueong
hop nay st dung dién cwc HMDE nhung trwdc khi xac dinh mau huyét thanh can
phai chiét truwdc, 5-fluorouracil cé thé xac dinh duvgc ma khong bi anh hudng bai
axit ascorbic (vitamin C) va axit uric thudng xuyén c6 mét trong mau sinh hoc.

Tom lai phrong phap AdSV la mét phwong phap rat c6 hiéu qua trong viéc phan
tich lvgng vét cac hop chat vo co, hitu co, cac loai thudc trong phan tich duoc
phdm. Day la mot phuong phéap c6 dd nhay rat cao, gidi han phat hién rat thap,
nhanh va don gian, kip thoi phat hién ra nhitng mam mdng gay bénh dé co bién
phép diéu tri bénh nhan co6 hiéu qua. Bac biét la trong viéc nghién ctru thi nghiém
tim ra nhitng loai thudc méi diéu tri dwvgc nhiéu can bénh hiém ngheo.

1.5 Xac dinh CIP bang phuwong phap dién hoa

1.5.1 Xéc dinh ciprofloxacin bang dién cwc ran

Tai liéu [30] xac dinh CIP cung 5-aminosalixylic axit va azithromycin trong
dung dich ran dang vi tinh thé, dung phrong phap von-ampe xac dinh vi tinh thé
tinh la phuvong phap dung chi yéu trong dinh lvgng quang, hop kim va céac chat tan
hiru co don gian. 5-Aminosalixylic axit Ia hoat chat dung trong diéu tri chi*ng viém

rudt, dai trang, nd bi oxi hoa thanh dang quinone-imine trén dién cuc cacbon, phan
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(tng nay chinh 1a co s& dé xac dinh hop chét trén trong thudc va cac mau sinh Iy.
CIP va azithromycin bi khir & thé -1,4 V trén dién cuc giot thiy ngan va bi oxi hoa
& 0,95V trén dién cuwc cachon dang bdt nhédo va ca hai hgp chat nay déu bi oxi hoa &
0,75V trén dién cuc cacbon. Céc vi hat ran cla ba loai chét trén la qua trinh dong
hoc tinh trén dién cuc cacbon da duogc tham parafin, khi nghién cru qua trinh nay
bang Ki thuat quét song vudng va ki thuat von-ampe vong dé xac dinh ham lvong
cla chdng, cac tac gia da xac dinh duoc 5-aminosalixylic axit bi oxi héa & 0,54V
v@i phan ng la thuan nghich trén dién cuc, trong khi CIP va azithromycin bi oxi
hoa & 1,2V va 0,94V, hai qua trinh nay déu bat thuan nghich.

Tuong ty theo cac tac gia [29] ché tao mot dién curc cwe nhay bang cach pha 16p
vang Ién bé mat phim phat dién lam béang poly(pyrrole-NHS) nguoi ta xac dinh
duoc luong vét CIP vgi nong do thap téi 10pg/ml. Phwong phap dién héa con ting
dung trong viéc xac dinh do hap thu clia thudc ddi véi qua trinh trao doi chat trong
co thé. Tai liéu [20] dva trén viéc nghién ctru phan (ng clia CIP v&i DNA thong qua
dd nhay dién hoa cia DNA, céc tac gia xac dinh dwgc ham lwgng clia CIP trong
khoang néng do tir 40 — 80 M bang phuong phap xung vi phan trong nén dém
axetat 0,2M pH =5 trén dién cuc glassy cacbon nhan dang DNA, phuong phép cho
peak oxi hda & vi tri +0,9V, gi¢i han phat hién dat 24rM.

1.5.2 Xéac dinh ciprofloxacin bang dién cwc giot thiy ngan

Cac chat ofloxacin, norfloxacin va ciprofloxacin v&i sy hé tro cla
chemometric con xac dinh dugc dong thoi trong cing hon hop bang phurong phap
von-ampe hdp thu ki thuat xung vi phan trong nén dém van nang (dém Britton—
Robinson) & pH = 3,78 trén dién cuwc giot thly ngan treo. Theo [36] tir nhitng nam
90 KT thuat cwe ph6 xung vi phan da cho phép xac dinh CIP trong nén dém van nang
& pH = 8,5, phwong phap cho hai peak & thé -1,44 va -1,64V, xac dinh CIP & nong
d6 6.10” dén 3.10"°M trong cac mau thudc véi do léch chudn nhd hon 0,4%.

1.5.3 Xac dinh ciprofloxacin bang dién cwc chon loc ion
Theo [21] dva trén viéc ché tao dién cwc chon loc ion d6i véi CIP: phi mot I6p

bac kim loai 1én ban phim Iam bang chat déo PVC cac tac gia da xac dinh dugc ham
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lvong CIP rédt thanh céng trong cac mau dugc pham va dung dich chuan ciia né nhoy
phuong phap thém chuén. Cach Iam nay con td ra twong déi hiéu qua véi mot so céac
quinolones khac nhw 4-quinolone, ciprofloxacin (CF), pefloxacin (PF), norfloxacin
(NF).

1.6 Xéac dinh CIP bang phwong phap trac quang

Phuong phap trac quang xac dinh CIP da dugc nghién ciru rat nhiéu trong céc tai
liéu, theo [33] CIP duoc xéac dinh thdng qua phan (ng tao phirc trao ddi dién tich
vGi nhiéu hgp chat nhu tetrachlorobenzoquinone, p-benzoquinone, p-nitrophenol,
2,3-dichloro-5,6-dicyano-p-benzoquinone, p-chloranil, tetracyanoquinodimethane
va phan (ing tao phirc qua cdp ion véi cac chat bromocrezol hdng va bromophenol
xanh, metyl da cam, bromothylmol xanh.

Nghién ctru xac dinh dung dich can bang gitta ion sat (111) va CIP trong mdi
treong ion NO3™ va moi truong mixen. Theo tai liéu [29] nghién ctu dung dich céan
bang cua ion sat (111) véi CIP trong mdi trudng ion NO3 ndng do 0,1 va 0,5M voi
sy ¢6 mat cta ion chat hoat dong bé mat sodium dodecyl sulfate (SDS) hoac
cetyltrimethylammonium bromide (CTAB), tién hanh do bang phd UV-VIS vai
nong do SDS 1a 10mM hodc ndng dd CTAB la 8mM, dung dich sét (I11) dugc
nghién ctru trong khodng néng do tir 1-5mM & pH = 1,6 — 3,0. Nghién cttu cho thay
san pham chinh tao thanh trong dung dich la Fe(OH)," va Fe,(OH),** , ndng do ion
NO; anh hudng dén hang s6 bén cuia cac phic 16n hon nbng do clia cac chit SDS
va CTAB. Sy tao phtrc gitta ion sat (111) va ciprofloxacin dwoc nghién ctu trong
khoang néng d6 clia sat 1a 0,15 — 0,58 mM vai ti 1 3:1 hodc 10:1 trong khoang
pH=2-6. Cong thirc phirc mdt dién tich duong ctia CIP xac dinh dwoc bang thuc
nghiém 1& Fe(cipx),", Fe(cipx)** and Fe(OH)cipx.

Tai ligu [19] xac dinh mét s6 quinolones thdng qua phan (rng tao phic véi ion sét
(1) trong mdi trwong axit sunfuric. Dya trén phan tng tao phtc cla CIP va
norfloxacin v&i st (111) trong moi truong axit sunfuric, cac tac gia do duoc do hap
thu quang cuc dai cda hai phirc nay lan lwgt & cac bwéc song la 447 va 430nm, ti lé

gitta ion sét (111) va CIP 14 1:2 trong phtrc tao thanh véi ndng do H,SO, 1a 5.10°M,
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phuwong phap nghién ctru dwgc cho phép xac dinh ham lugng céac chét trén trong
khoang ndng d6 twong (ng la 50 — 500 ppm va 50 — 400 ppm ddi véi CIP va
norfloxacin.

Xéc dinh CIP bang phd VIS théng qua phan ng tao phic vai sat (111) nitrat.
Theo tai liéu [25] xac dinh CIP trong thuéc dang vién nén va thuéc 1éng thong qua
phan (rng tao phrc gitta CIP véi thude thr Fe(NO3z)z 1% trong HNO3; 1%, phirc thu
duoc c6 mau vang da cam dwoc xac dinh bang phé VIS & budc song tng véi do hdp
thu quang cuc dai la 435nm va bén trong 60s. Khoang néng do tuan theo dinh luat
Lambert — Beer la 20 — 100 ppm, phwong phap xac dinh dwgc chinh xac ham lwgng
CIP trong cac vat liéu tho va céc loai thudc thuong mai ca dang vién nén va dang

dung dich léng.
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THUC NGHIEM
HOA CHAT, DUNG CU, THIET BI.
Dung cu, thiét bi.
Thiét bi:
- May dién hoa 757VA Computrace — Metrohm — Thuy ST gdm hé 3 dién cuc la:

+ Dién cuwc lam viéc: dién cuc giot thiy ngan treo (HMDE)
+ Dién cyc so sanh: dién cuc Ag/AgCl
+ Dién cyc phu trg: dién cuc glassycachon.
- May quang ph6 UV VISABLE spectrophotometer 1061 PC va 1650 PC.

- May do PH Hana.
- Cac thiét bi khac : can phan tich, may khuay.
Dung cu :
- Cuvét thay tinh.
- Binh dinh mdc : 25ml (20 chiéc), 50 ml, 100ml, 250ml, 500ml
- Coc thay tinh : 100ml va 250ml
- Pipét: 0,5ml; 0,2 ml; Iml, 2ml, 5ml, 10ml, 20ml, 25ml.
- Buret 50ml.
- C4c dung cu khac: phéu, diia thay tinh, cc can, gidy loc, bép dién...

Hoéa chat.
Pha dém van nang (Pém Britton-Robinson) — hén hop 3 axit CH;COOH,
H3BOs3, HsPO, (mbi loai axit nong dd 0,04M) va dung dich NaOH 0,2M tron véi

nhau theo céc ti Ié dé duogc cac dung dich dém c6 céc gia tri pH khac nhau.
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- Dung dich NaOH 1M: Cén 10g NaOH vién dinh mic thanh 250 ml sau do
chuén lai bang axit oxalic H,C,0, 0,1M ta dwoc dung dich NaOH 1M, pha
lodng bang nudc dé duoc cac dung dich ¢d ndng dd lodng hon.

- L4y 30 ml dung dich CH;COOH déc dinh mirc 250ml, sau d6 chuén lai bang
dung dich NaOH 0,1M ta duoc dung dich CH;COOH 2M. Pha lodng bang
nudc dé duoc cac dung dich loang hon.

- L4y 7,8ml dung dich H3PO, dac dinh murc thanh 250ml, sau dé chuéan do lai
ta dwgc dung dich HsPO, 0,5M. Pha lodng bang nwdc dé dwoc cac dung dich
c6 nong do loang hon.

- Cén 6,484 g H3BO; dinh mirc thanh 250ml ta dwgc dung dich HzBOs 0,4M.
Pha lodng bang nudc dé dwoc cac dung dich lodng hon.

Tron hon hop A (hon hop 3 axit voi ndng do trong hon hop clia moi loai 1a 0,04M)
v@i dung dich B (dung dich NaOH 0,2M) theo céc ti 1é dé dwgc cac pH khéc nhau.

Pha dém axetat pH = 3,8: Tron cac dung dich CH;COOH 2M va NaOH 0,2M

theo mot ti 1é nhat dinh, sau dé dinh mirc thanh 100ml dé dugc dung dich dém

axetat c6 pH = 3,8 va trdn & cung ti Ié nay cac ndng dd khac nhau cla hai dung
dich trén dé dugc cac dung dich dém pH = 3,8 & cac ndng do khac nhau.

Pha dém photphat pH = 4,2: Tron 0,4ml dung dich Na,HPO, 0,067M v¢i 99,6ml

dung dich KH,PO,4 0,067M thém nuéc thanh 100ml ta dugc dung dich dém

photphat pH = 4,2.

Pha dém Citrat — HCI pH = 3,8: Tron 26ml dung dich mudi natri citrat 0,1M vGi

24ml dung dich HCI 1M ta dwgc 50 ml dung dich dém citrat — HCI pH = 3,8.

Pha thudc thir Fe(NO3)3 trong HNO31%:

- Pha dung dich HNO31%: ldy 4ml axit HNO3 dac dinh mic bang nwdc cét
thanh 250ml dugc dung dich HNO3 1%.

- Can chinh xac 1,6694 g Fe(NOs); hoa tan trong axit HNO3; 1% thanh 100ml,
thu6c thr vira pha bao quan trong lo t6i mau.

Pha cac dung dich ion chuén ndng d6 1000 ppm dé khao sat anh huéng: Pb*,

Zn*, cu*

28



Chuan bi mau.

Pha mau chuén: dung dich chuin CIP 500ppm (dung dich S1) duogc chudn bi
bang cach can chinh xac 0,0516g Ciprofloxacin.HCI (ngubn gbc: trung tam
dwoc pham trung wong Hué) pha trong nudc cat 2 lan dinh mic thanh 100ml ta
dwgc dung dich CIP 500ppm. Dung dich CIP 500ppm b&o quan trong lo t6i mau
dé trong t0 lanh dung trong khoang tir 3 — 4 tuan.

Pha lodng céac dung dich CIP néng do lodng hon: Méi Ian dung chuén bi dung
dich CIP5ppm béng cach hat 0,5ml dung dich S1 dinh mdc vao binh 50ml ta
dwgc dung dich lodng hon néng do 5ppm. Dung dich 5ppm dung cho phan dién
hda, con dung dich chuan dung cho phan do quang la dung dich S1 khong can

pha lodng nira.
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CHUONG 2 - KHAO SAT CAC PIEU KIEN XAC BDINH CIP

2.1 Khao sat s xuat hién peak ctia CIP.

2.1.1 Sy xuat hién peak ctia CIP.
Khao séat su xuat hién peak ctia CIP, ching tbi ti€n hanh do véi:
Thong s6 may:

Ché dd quét: quét song vudng SqW theo chiéu cat6t trong khoang tr -1,1 dén -1,6V.

Thé hap phu -1,1V Thoi gian hép phu 655
Thai gian can bang 15s T6c do khay 2000rpm
Tan s6 60Hz Thoi gian suc khi 300s
Bién dd xung 0,1V Kich c& giot thiy ngén 3

Budc thé 0,0075V

Thanh phan nén: Bém axetat pH = 3,8 (0,075M).
DPo v&i 50ml dung dich CIP & hai néng d6 0,05ppm va 0,2 ppm ta thu dwoc:

-5.00u -5.00u| -5.00u

1 (A)

-10.0u] = -10.0u] = -10.0u|

-15.0u] -15.0u -15.0u]

-20.0u -20.0u -20.0u

T T T T T T T T T T T T T T T
410 120 130 -140 -150 -1.60 420 130 -140 150 -160 110 -1.20 -1.30 -1.40 -1.50 -1.60
u) u) uv)

Nén axetat, pH = 3,8 [CIP] = 0,05 ppm [CIP]=0,2 ppm

Hinh 1. Sy xuat hién peak ctia CIP trén dién cuc giot thly ngan
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Két qua khao sat CIP & hai ndng do trén dién cuc giot thdy ngan trén cho thay
peak clia CIP xudt hién trong khoang -1,4 dén -1,5V, nong dd cang cao peak cang
chuyén dich vé phia &m hon. Theo mot s tai liéu tham khao [36] ngwoi ta chura xac
dinh chinh xéac dwoc peak nay do nguyén tt nito nao bi khir nhirng da kiém nghiém
ré rang duoc rang st xuat hién peak nay chac chan Ia do su khir cia mot trong 3
nguyén t N cé trong CIP. Song v&i vi tri peak trong khoang -1,4 dén -1,5V gan voi
song khtr clia hidro thi peak xuat hién phan nhiéu la séng xuc tac hidro do cdp e tw
do trén mot nito trong moi trwdng axit pH < 4 d4 nhan H' sau d6 chinh proton nay
bi khir trén dién cuc. CIP c6 3 nito theo Ii gidi trén thi sé xuéat hién ba peak nhung
c6 1€ do hiéu tng lién hop e vao vong (nito s6 1) va su an ngr khong gian (ca nito
s6 1 va 2) lam cho cép e ty do clia cac nito nay kho hat H' do do6 sw nhan proton clia
nito' s6 3 12 hop 1i va dé dang hon ca, peak khao sat dugc co thé 1a do su khir H* cla

nito so 3.

OH

@) (\N 2 N™
SR

CIP + H" & (CIP)H*
(CIP)H" +e & CIP + % H,

Peak clia CIP thu dugc trong mdi treong axit dang chan Iéch, nghiéng vé thé am
dan khi tang néng dd, peak nhon déu trong nén dém axetat va tu trong nén dém van
nang, cac khao sat cho thdy hoan toan phu hop voi két qua da cong bo [36].
2.1.2 Khdo sat cc Ki thuat quét.

Trudc tién tién hanh do peak ctia CIP bang cac Ki thuét do khac nhau: phrong
phap von — ampe vong (CV) dé khao sat tinh thuan nghich clia phan (ng khir CIP,

do bang KT thuét xung vi phan va ki thuét séng vudng.
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2.1.2.1 Phuong phép von-ampe vong

Dé nghién ctru tinh chéat dién hoa clia CIP cu thé la tinh thuan nghich cla phan
tng khir CIP trén catdt va tim diéu kién cho sw xac dinh bang phwong phap Von-
Ampe hoa tan ta tién hanh phuong phap von-ampe vong trén dién cuc giot thiy
ngan.

Tién hanh do dung dich CIP la 0,04 ppm trong nén dém van nang pH = 3,8 voi

cac thdng s6 may ta thu duoc két qua nhu sau:

Cac thong sé may :

Thé hép phu -1,1V Oﬁ

Thoi gian hédp phu 65s .

Thoi gian can bang 15s

T6c do quét 0,1 VI/s .

S6 vong 1 vong .

Budc thé 0,005V

Téc do khudy 2000rpm |

Thoi gian suc khi 300s .

Kich c& giot thiy ngan 3 |

Khoang thé hép phu -1,1 dén -1,9V 1 'l'kou(v{l‘m 1

Hinh 2. Bwong quét von — ampe vong
cua CIP 0,04ppm trong dém van nang
pH=3,8

TU két qud trén ta thdy peak chi xuat hién theo chiéu catdt 'ng véi qua trinh oxi
hda ma khdng cé chiéu ngugc lai chitng té qua trinh la khéng thuan nghich. Chi xay

ra qué trinh khit CIP ma khéng c6 qué trinh ngugc lai.
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2.1.2.2 Ky thuat xung vi phan.

Khao sat peak clia CIP bang ki thuat do xung vi phan dé chon ki thuat do hop li
nhéat cho hinh dang peak dep va tuyén tinh ta tién hanh do CIP tir 0,02 dén 0,18 ppm
trong dém axetat 0,075M pH = 3,8 v6i cac thong s may thu duoc két qua nhu sau:

Cac thong s6 may

Thé hép phu -1,1V )
Thoi gian hédp phu 65s

Thoi gian can bang 15s

T6c do quét 0,1V/s o
Thoi gian ghi xung 0,04s 2
Budc thé 0,005V ol
T6c do khuay 2000rpm

Thaoi gian suc khi 300s .
Kich c& giot thiy ngan 3 o
Khoang thé hap phu -1,1 dén -1,6V

T T T T T
410 120 -130 -1.40 -150 -1.60
uv)

Hinh 3. Khao sat peak cia CIP ndng do
tlr 0,02 dén 0,18 ppm trong dém axetat
pH = 3,8 theo Ki thuét xung vi phan

TU két qua trén ta thay CIP cho hinh dang peak bién dang trong khodng nong do
thap va vuot qua 0,18ppm, thuc té theo tai lieu tham khao [36] cho thdy peak cla
CIP do bang ki thuat xung vi phan dep va nhon déu & t6c do quét 0,14V/s nhwng
thong s6 nay (rng va&i thiét bi may mac hién c¢d khong 6n dinh do dé chi tién hanh
do dugc véi toc do quét 0,1V/s, thi & tc do nay hinh dang peak khong li twéng &
nong do cao va thap. Do dé ching tdi khao sat ti€p véi ki thuat do séng vudng.
2.1.2.3 KT thuat quét séng vudng

Khao sét peak ctia CIP bang kT thuat quét séng vuéng, tién hanh do CIP ndng do
tlr 0,02 dén 0,2 ppm trong dém axetat 0,075M pH = 3,8 vi cac thong s6 may thu

duoc két qua nhu sau:
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Cac thong s6 may:

Thé hap phu 1,1V 1
Thai gian hap phu 65s 200
Thoi gian can bang 15s
Tan s6 50Hz i
Bién do xung 0,1V gau:m_
Buoc thé 0,005V
Toc do khudy 2000 rpm .
Thoi gian suc khi 300s S
Kich c& giot thily ngan 3

T
410 41X 43N 14 15 A8

Hinh 4. Kh&o sat peak ctia CIP nong
do tr 0,02 dén 0,2 ppm trong dém
axetat pH=3,8 Ki thuat quét song vudng

KEt qua trén cho thdy hinh dang peak khi tién hanh do bang ki thuat song vuéng
chua that sy la Ii twdng nhung cho peak rd rang nhét va tuyén tinh trong khoang
ndng do dai, so sanh vai ki thuat do xung vi phan & hinh 5 thi do CIP bang ki thuat
song vudng cho peak nhon va thon hon do bang ki thuat xung vi phan, hon thé &
nhitng ndng dd KT thut xung vi phan bi nhiéu thi do bang ki thuat séng vudng hinh
dang peak van dep va twong d6i 6n dinh. Do d6 chdng ti chon Ki thuat do 1a song

vudng cho cac khao sat sau nay.

2.2 Khao sat thanh phan nén.

Dé chon thanh phan nén tdi wu nhét cho viéc xac dinh CIP trong dwoc pham
trwvéc hét ching t6i dung dém van nang cé khoang pH rong dé khao sat gia tri pH
ma CIP cho hinh dang peak ciing nhv tin hiéu r6 rang nhat, sau do ti viéc lya chon

dwgc mot gia tri pH nhéat dinh chdng t6i ti€p tuc tién hanh khao sat cac loai dém c6

34



pH & khoang nay dé tim ra loai dém phl hop nhét véi CIP.Brdc cudi cung dé khao
sat thanh phan nén la so sanh véi cung moét loai dém & pH da duoc chon ndong do
nao ctia dém cho tin hiéu tdi wu nhat.
2.2.1 Khao sat sy &nh huwdng cltia pH.

Sau khi lya chon dwoc ki thuat do tién hanh khao sat pH t6i wu cho qua trinh xac
dinh CIP, tién hanh khao sat cac pH trong khoang 1,97 — 6,09 bang dém van ning.

Do mau CIP0,04ppm v&i cac thong s6 may:

Thé héap phu -1,1V Buoc thé 0,005V
Thoi gian hap phu 655 T6c do khuay 2000rpm
Thoi gian cin bang 15s Thai gian suc khi 300s
Tan sO 50Hz Kich c& giot thiy ngan 3
Bién dd xung 0,1V

Chung t6i thu dwoc két qua nhu sau:
Hinh 5. Peak ctia CIP 0,04ppm & cac pH khac nhau trong dém van nang.
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1 (A)
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-10.0u -10.0u] -10.0u]

-12.5u/ -12.5u] -12.5u]

-15.0u . . . . . -15.0u. . . . . . -15.0u. . . . . '
-110 -1.20 -130 -140 -150 -160 -110 -120 -1.30 -140 -150 -1.60 -110 -120 -130 -140 -150 -1.60

u(v) uw) uw)
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H ] -1. 1?'6 (A) oH 1.10° (A)

Lan1l Lan 2 B Lan1 Lan?2 B
1,97 5,58 5,64 5,61 4,10 2,11 212 2115
2,10 4,72 4,71 4715 4,36 1,73 1,74 1,735
2,21 4,43 4,42 4425 455 1,58 1,62 1,600
2,36 3,83 3,83 3,830 4,80 1,42 1,40 1,410
2,56 3,53 3,55 3540 5,02 1,05 1,04 1,045
2,86 2,40 2,38 2390 5,34 0,62 061 0,615
3,29 2,23 2,25 2240 573

3,78 2,23 2,23 2,230 6,09

Khong 1én peak

Bang2. Khao sat anh huéng ctia pH dén chiéu cao peak

6

-1.10e-6

0 1 2 3 4 5 6 7
pH

Hinh6. D6 thi biéu dién sy phu thudc clia chiéu cao peak vao pH
KEét qua trén cho thdy & cac pH thép tr 1,97 — 2,86 tuy chiéu cao clia peak chiém
wu thé nhung hinh dang peak qua déc (giam tir 0 xuéng -2,15.10”) hai chan peak
qua léch (cach nhau xa) va trong khoang pH nay gia tri pH thay d6i nhé cling lam
chiéu cao peak giam rét nhanh (dd thi cho doan biéu dién gan thang dirng) con & pH
cao hon tir 4,1 tré di chiéu cao peak gidm cham hon va tir 5,34 tré di khong xuat

hién peak.
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Nhu vay hinh dang peak va chiéu cao peak ctia CIP dep va on dinh nhét trong
khoang pH tlr 2,86 dén 4,1. Trong khodng pH nay tuy chiéu cao peak khdng cao
bang & gia tri pH thdp hon nhung dd thi doan nam ngang cho thay chiéu cao peak
hau nhw khdng thay doéi khi gia tri pH thay d6i nhd do dé ching t6i chon gia tri pH
trong khoang nay cho cac khao sat sau nay.

2.2.2 Khao sat cac loai dém & pH =3,5-4,2
Khdo sat peak clia CIP & nén dém khac nhau voi cung thong s6 may la:

Thé héap phu -1,1V Budc thé 0,005V
Thoi gian hap phu 65s T6c do khudy 2000rpm
Thoi gian can bang 15s Thoi gian suc khi 300s
Tan sO 50Hz Kich c& giot thily ngan 3
Bién do xung 0,1V

Pém van nang.
Tién hanh khao sat do CIP trong nén la dém van nang pH = 3,75 & cac nong do tur

0,02 dén 0,18ppm thu dwgc peak va cac gia tri nhw sau:

Vi tri peak -1.10°
C (ppm) - =
-V) Lan1l Lan 2 B
0,02 1,37 2,05 2,07 2,060
0,04 1,39 2,80 2,81 2,805
0,06 1,41 3,54 3,51 3,525
0,08 1,44 4,33 4,29 4,310
0,10 1,47 4,46 4,45 4,455
0,12 1,48 4,20 4,14 4,170
0,14 1,48 4,15 4,20 4,175
0,16 1,48 4,31 4,27 4,290
0,18 1,49 4,34 4,34 4,340

Bang 3. Khao sat peak ctia CIP & nong do tir 0,02 — 0,18 ppm trong
dém van nang pH = 3,8
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Hinh 7. Kh&o sat peak ctia CIP & nong dd tir 0,02 — 0,18 ppm trong dém van nang
pH=3,8
Tl két qua trén ta thdy do CIP trong dém van nang cho hinh dang peak twvong déi
dep nhung & cac ndng do cao tir 0,10 ppm tré di chiéu cao peak khong con tuyén
tinh v&i ndng do, peak ti va thodi, khoang tuyén tinh ngan. Do d6 khao sat tiép vai

cac loai dém khac dé xac dinh loai dém phu hop nhét véi CIP.

Bém photphat
Po CIP trong dém photphat & pH tir 4,2 cho thady két qua khdng chi chiéu cao
peak bi gidm & pH cao theo kh&o sat 2.2.1 ma thadm chi trong dém phdtphat con

khong Ién tin hiéu peak, loai dém nay khéng phu hop dé do CIP.
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Hinh 8: Khao sat peak clia CIP & nong do
200 tlr 0,02 — 0,12 ppm trong
dém Photphat pH =4,2

Gy

-3.00u

-4.00u

T T T T T
120 -130 -140 -150 -1.60
u V)

Pém Citrat.
DBo CIP trong dém Citrat pH = 3,79 & ndng do tir 0,02 dén 0,18 ppm thu duoc peak

va Cac gia tri nhu sau:

Vi tri peak -1.10°
C (ppm) - -
-V) Lan1l Lan 2 B
0,02 1,37 3,66 3,74 3,70
0,04 1,37 5,23 5,23 5,23
0,06 1,40 7,72 7,66 7,69
0,08 1,41 8,50 8,62 8,56
0,10 1,44 10,30 10,4 10,35
0,12 1,47 10,80 10,8 10,80
0,14 1,49 10,00 10,3 10,15
0,16 1,48 9,36 9,42 9,39
0,18 1,48 7,84 7,70 1,77

Bang 4. Khao sat peak cta CIP noéng dd 0,02 — 0,18 ppm trong dém Citrat pH = 3,8
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Hinh 9. Kh&o sat peak ctia CIP & ndng do tir 0,02 — 0,18 ppm trong
dém Citrat pH = 3,8
KEét qua trén cho thdy nén Citrat cho hinh dang peak bi tu & cac néng do cao va
khong tuyén tinh, do & cac nong do cao chiéu cao peak khdng tang ma con bi gidm
di do dé viéc sir dung dém Citrat khdng phu hop.

Pém acetat.

Khao sét tin hiéu peak clia CIP trong dém axetat pH = 3,79 nong do tir 0,02 ppm

dén 0,18 ppm thu duogc peak va cac gia tri nhu sau:
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Vi tri peak -1.10°

C (ppm) =V) Lanl Léan2 B
0,02 1,35 1,96 1,94 1,950
0,04 1,35 3,19 3,19 3,190
0,06 1,36 4,56 4,54 4,550
0,08 1,36 574 574 5,740
0,10 1,37 7,04 7,08 7,060
0,12 1,38 8,40 8,36 8,380
0,14 1,39 9,89 9,88 9,885
0,16 141 11,01 11,02 11,015
0,18 1,42 12,00 12,20 12,100

Bang5: Khao sat chiéu cao peak phu thudc vao nong dd CIP trong
dém axetat pH = 3,79

-2.50u

-5.00u

-10.0u |

-12.5u

-15.0u

C(ppm)

T T T
-1.10 -1.‘20 -1.‘30 -1.40 -150 -1.60

)

Hinh10: Khao sat peak ctia CIP & nong do tir 0,02 — 0,18 ppm trong
dém Axetat pH = 3,79
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Tl két qud trén cho thdy do CIP trong nén axetat cho tin hiéu peak dep, ngon va
tuyén tinh nhét trong céac loai dém khao sat, khodng tuyén tinh cla chiéu cao peak
vao ndng do cling twong doéi rong, dieu nay hoan toan phu hop véi két qua da
nghién ctu trong tai liéu [36]. Do dé chiing toi chon dém axetat dé lam nén cho cac
kh&o sat sau nay.

2.2.3 Khao sat nobng do dém acetat & pH = 3,8

Tiép tuc khdo sat cac nong do khac nhau cla cac dung dich dém Axetat c6 cung

pH = 3,8. Sau khi do lai cac dung dich dém bang may do pH va tién hanh ghi tin

hiéu peak cta CIP 0,16ppm v@i cac thong s may:

Thé hap phu -1,1V Buéc thé 0,005V
Thoi gian hap phu 655 To6c do khuay 2000rpm
Thoi gian cin bang 15s Thoi gian suc khi 300s
Tan s6 50Hz Kich c& giot thiy ngan 3
Bién dd xung 0,1v

Ta thu duoc cac két qua nhu sau:

Cm Acetat 0,05 0,075 0,1 0,125 0,15
Lan1 1,19 1,45 15 1,53 1,45

-1.10° Lan?2 1,18 1,42 1,48 1,52 1,43
(A) Lan 3 1,19 1,42 1,49 1,52 1,41
B 1,19 1,43 1,49 1,52 1,43

Bang 6: Khao sat su anh hudng clia nong dd dém Axetat pH = 3,8 vao

chiéu cao peak CIP
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Hinh11: D0 thi biéu dién sw phu thudc chiéu cao peak vao

nong do dém Axetat pH = 3,8
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uv) uv)

(@) (b)
Hinh 12: Kh&o su phu thudc chiéu cao peak CIP0,16ppm vao nong do dém axetat
pH = 3,8 (hinh a) va peak CIP0,16ppm & nén axetat 0,075M (hinh b)
Két qua trén cho thdy v&i ndng do dém axeat tr 0,075M tré di chiéu cao peak
tirong d6i on dinh va cho gia tri cao nhat & nong do dém 1a 0,125M tuy nhién tai gia

tri nay va gia tri 0,1M hinh dang peak lai khdng can dbi, peak xudt hién vai bén phai
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rat rd, do vay chang t6i chon gia tri thich hgp cho néng do dém axeat la 0,075M, tai
nong do nay tuy chiéu cao peak khéng cuwc dai nhung hinh dang twong déi déu va
chiéu cao cling khong thap hon nhiéu so v&i cac nong do khac.

2.3 Khao sat cac thong s6 may.

Tién hanh do cung dung dich CIP0,2 ppm trong dém axetat0,075M pH = 3,8 & cac
thong s6 may khac nhau ta co két qua nhv sau:
2.3.1 Khao sat thé hap phu

Thay doi & cac thé hdp phu khéc nhau, ¢6 dinh cac thong s6 may khac theo bang:

Thoi gian hédp phu 30s Buéc thé 0,005V
Thoi gian can bang 10s T6c do khudy 2000rpm
Tan so 50Hz Thai gian suc khi 200s
Bién do xung 0,05V Kich c& giot thiy ngan 4

Ta thu duoc két qua nhu sau:

Thé dién phan(-V) 0,7 0,8 09 1,0 11 12 13

| 10° Lan1 7,12 7,36 7,50 8,87 951 8,74 584

) Lan 2 7,13 7,40 7,48 8,90 948 8,73 580

B 7,13 7,38 7,49 8,89 9550 8,74 5,82

Bang 7: Khao sat su phu thudc chiéu cao peak ctia CIP vao thé hap phu
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Hinh 13: D0 thi biéu dién sw phu thudc chiéu cao peak ctia CIP vao thé hap phu

46



-200u] |y

-4.00u -4.00u

A)

1 (A)

= -6.00u -6.00u

-8.00u -8.00u

-10.0u 10,00

110 120 130 140 -1.50 -160 -1.10 -1.‘20 -1.‘30 -1.‘40 -1.‘50 -1.‘60
uy) uw

Hinh 14: Khao sat su phu thudc chiéu cao peak cta CIP vao thé hap phu (a) va
chiéu cao peak ctia CIP 0,2ppm & thé hap phu -1,1V
Nhu vay chiéu cao peak cuc dai & thé hdp phu la -1,1V, do dé chdng t6i chon gia tri

nay cho céc khao sat tiép theo.

2.3.2 Khao sat thoi gian hap phu
Thay do6i & cac thoi gian hap phu khéac nhau, ¢d dinh cac thong s6 may khac theo

bang:

Thé héap phu -1,1V Budc thé 0,005V
Thoi gian can bang 10s Toc do khay 2000rpm
Tan so 50Hz Thoi gian suc khi 200s
Bién d6 xung 0,05V Kich c& giot thiy ngan 4

Ta thu duoc két qua nhu sau:
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Thoi gian -1.10° Thoi gian -1.10°

hap phu Lanl Lan?2 TB hdpphu Lan1l Lan2 TB

20 1,77 1,70 1,735 55 9,5 9,5 9,50
25 2,14 2,10 2,120 60 10,4 104 10,40
30 3,29 3,39 3,340 65 11,9 111 11,50
35 4,97 4,90 4,935 70 11,4 112 11,30
40 5,54 5,44 5,490 75 11,8 11,7 11,75
45 6,50 6,50 6,500 80 12,0 119 11,95
50 7,60 7,60 7,600

Bang 8: Khao sat su phu thudc chiéu cao peak ctia CIP vao thoi gian hap phu

-5.00u -5.00u]

-10.0u -10.0u]

1 (A)

1 (A)

-15.0u -15.0u]

-20.0u -20.0u]

T T T T T T T T T T
120 -1.30 -140 -150 -1.60 120 130 -1.40 -150 -1.60
uv) uV)

Hinh 15: Khao sat su phu thudc chiéu cao peak clia CIP vao th&i gian hap phu (a)

va chiéu cao peak ctia CIP 0,2ppm khi thoi gian hap phu la 65s
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Hinh 16: D0 thi biéu dién sw phu thudc chiéu cao peak ctia CIP vao thoi gian hap

phu

Nhuw vay thoi gian hdp phu cang ting thi chiéu cao peak cang ting, nhung bét dau

tlr gid tri 65s trd 1én thi chiéu cao peak la twong doi 6n dinh do d6 ching tdi chon

gia tri nay cho céc lan khao sat tiép theo.

2.3.3 Khao sat thoi gian can bang

Thay d6i & cac thoi gian can bang khac nhau, ¢ dinh cac théng s6 may khac theo

béng:

Thé héap phu

Thoi gian hédp phu
Tan s6

Bién do xung

-1,1V

65s

50Hz
0,05V

Ta thu duoc két qua nhu sau:

Budc thé
Toc do khay

Thoi

gian suc khi

0,005V
2000rpm
200s

Kich c& giot thiy ngan 3

Thoi gian can bang (min) 0 5 10 15 20
Lan1 1,05 1,10 1,13 1,17 1,19
-1.10° (A) Lan 2 1,05 1,12 1,14 1,17 1,20
B 1,05 1,11 1,135 1,17 1,195

Bang9 : Khao sat s phu thudc chiéu cao peak ctia CIP vao thdi gian can bang
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Hinh 17: D6 thi biéu dién sw phu thudc chiéu cao peak ctia CIP vao thoi gian can

bang
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Hinh 18: Khao sat su phu thudc chiéu cao peak clia CIP vao thoi gian can bang (a)
va chiéu cao peak ctia CIP 0,2ppm khi thoi gian can bang la 15s

NGi chung thoi gian can bang khong anh hirdng nhiéu dén chiéu cao peak, chigu

cao peak tang it theo sy tang thoi gian can bang, chdng ti chon thoi gian can bang

Ia 15s cho cac khao sat tiép theo.
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2.3.4 Khao sat toc do khuay

Thay doi & cac toc dd khudy khac nhau, ¢6 dinh céc thong s6 may khac theo bang:

Thé héap phu -1,1V Buoc thé 0,005V
Thoi gian can bang 15s Thoi gian hap phu 65s
Tan so 50Hz Thoi gian suc khi 200s
Bién do xung 0,05V Kich c& giot thdyngan 3

Ta thu duoc két qua nhu sau:
To6c do khuay
(rpm)
Lan1 1,18 1,17 1,18 1,16 1,16
Lan 2 1,18 1,16 1,18 1,16 1,16
B 1,18 1,17 1,18 1,16 1,16

1000 1600 2000 2600 | 3000

-1. 107
(A)

Bang10 : Khao sat su phu thudc chiéu cao peak ctia CIP vao toc do khudy

-5.00u] 5000y \

-10.0u e

\)
-15.0u 150

T T T T T T T T T T
10 -120 -130 -1.40 -150 -160 420 130 -140 -150 -160
uv) uv)

Hinh 19: Kh&o sat su phu thudc chiéu cao peak cta CIP vao toc do khuay (a) va

1A
1(A)
—
P

chiéu cao peak ctia CIP 0,2ppm khi toc do khudy la 2000 rpm.
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Hinh 20: D0 thi biéu dién su phu thudc chiéu cao peak clia CIP vao téc do khudy

Nhu vay, téc dd khudy hau nhu khéng &nh hwéng nhiéu dén chiéu cao peak,

chding t6i chon toéc d6 khudy la 2000 rpm cho cac khdo sat ti€p theo.

2.3.5 Khao sat bién dd xung
Thay ddi cac bién do xung khac nhau, ¢ dinh céac thdng s6 may khéc theo bang:

Thé héap phu
Thoi gian cin bang
Tan s6

Thoi gian hép phu

-1,1V

15s

50Hz

65s

Ta thu duoc két qua nhu sau:

Budc thé
Toc do khay

Thoi gian suc khi

0,005V
2000rpm
200s

Kich c& giot thiy ngan 3

Bién do xung (V) | 0,025 | 005 | 0075 | 0,1 | 0,125
L | Lan1 | 434 | 78 | 106 | 127 | 145
-|.(:;) Lan2 | 432 | 7,7 | 106 | 12,7 | 145
B 4,33 7,75 10,6 12,7 14,5

Bang 11: Khao sat su phu thudc chiéu cao peak ctia CIP vao bién d6 xung
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Hinh 21: D0 thi biéu dién su phu thudc chiéu cao peak clia CIP vao bién dd xung
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Hinh 22: Khao sat su phu thudc chiéu cao peak cta CIP vao bién do xung (a) va
chiéu cao peak ctia CIP 0,2ppm & bién d6 xung 0,1V
Nhu vay, chiéu cao peak tang rat nhanh theo bién d6 xung, & cac bién do thap,
peak t0 va thdp, tuy & 0,125V chiéu cao peak van tang nhitng do diéu kién thiét bi
hién dung khong on dinh & bién do xung qua cao do dé ching tdi chon gia tri bién

dd xung la 0,1V cho cac khao sat tiép theo.
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2.3.6 Khao sat tan so

Thay ddi & cac tan s6 do khac nhau, cd dinh cac thong s6 may khac theo bang:

Thé hap phu -1,1V Budc thé 0,005V
Thoi gian can bang 15s Toc do khay 2000rpm
Thoi gian hédp phu 65s Thoi gian suc khi 200s
Bién d6 xung 0,1V Kich c& giot thiy ngan 3

Ta thu duwoc két qua nhu sau:

Tan s6 (Hz) 25 30 50 60 70 80 90

Lan1 | 1,21 1,22 115 | 1,14 | 1,17 | 1,16 1,14

Lan2 | 1,21 1,24 115 | 1,14 | 1,15 | 1,16 1,16
B 1,21 1,22 1,15 1,14 1,16 1,16 1,15

1.10°
" (A)

Bang12 : Khao sat si phu thudc chiéu cao peak ctia CIP vao tan s6

5.00u -5.00u

-10.0u -10.00

-15.0u -15.0u]

1(A)

1 (A)

-20.0u -20.0u|

-25.0u|

-25.0u]

-30.0u -30.0u|

T T T T T T T T T T
410 120 -1.30 -140 -150 -1.60 20 -130 140 -150 -160
U (v) uw)

Hinh 23: Kh&o sat su phu thudc chiéu cao peak ctia CIP vao tan s6 (a) va chiéu

cao peak ctia CIP 0,2ppm do & tan s6 50 Hz
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Hinh 24: D6 thi biéu dién sw phu thudc chiéu cao peak ctia CIP vao tan s6
Nhu vay, tan s6 khong &nh hudng nhiéu dén hinh dang peak, tir tan s6 70Hz thi
chiéu cao peak khong thay doi nhiéu nhung & tan sd cao hon 50 Hz thi may do dién
héa & phong thi nghiém hién c6 cho tin hiéu khdng on dinh, do d6 ching toi lva
chon tan s6 50 Hz cho cac lan khdo sat tiép theo vi tan sé nay cho chiéu cao peak
cling khéng khac nhiéu & gia tri 70, 80 Hz.
2.3.7 Khdo séat thoi gian suc khi

Do & cac thoi gian suc khi khac nhau, ¢6 dinh cac théng s6 may khac theo bang:

Thé héap phu -1,1V Budc thé 0,005V
Thoi gian cin bang 15s Toc do khay 2000rpm
Tan s6 50Hz Thoi gian hap phu 655

Bién dd xung 0,1v Kich c& giot thiy ngan 3

Ta thu dwoc két qua nhu sau:

Thoi gian suc khi (s) | 200 300 400 500
Lan1 121 1,22 1,20 | 1,19
-1.10°(A) | Lan2 | 120 | 1,22 | 1,19 | 1,20
B 1,205 1,22 1,195 | 1,195

Bang 13: Khao sat sy phu thudc chiéu cao peak ctia CIP vao thoi gian suc khi
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Hinh 25: Khao sat su phu thudc chiéu cao peak cta CIP vao thoi gian suc khi
Nhu vay ta thdy thoi gian suc khi khdng &nh hwdng nhiéu dén chiéu cao peak, tur
200s trg di hau nhu lvgng oxi hoa tan trong dung dich da bi dudi hét nén & thai gian
suc khi lau hon peak cling khéng thay d6i dang ké, do do6 chiing toi chon thoi gian
suc khi la 300s cho cac khao sét tiép theo.
2.3.8 Khao sat budc thé
Thay doi & cac budc thé khac nhau, c¢d dinh cac thong s6 may khac theo bang:

Thé héap phu -1,1VvV Thoi gian hdp phu 65s
Thoi gian can bang 15s Toc do khay 2000rpm
Tan so 50Hz Thai gian suc khi 300s
Bién do xung 0,05V Kich c& giot thdyngan 3

Ta thu duoc két qua nhw sau:
Bu¢cthé (V)  0,0015 0,0025 0,0035 0,0050 0,0075
Lanl 1,08 1,13 1,17 1,21 1,23
Lan2 1,09 1,13 1,18 1,22 1,21
B 1,085 1,13 1,175 1,215 1,22

-1.10°
(A)

Bang 14: Khao sat su phu thudc chiéu cao peak ctia CIP vao budc thé
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Hinh 26: D0 thi biéu dién sw phu thudc chiéu cao peak clia CIP vao bwdc thé

-5.00u 500w

-10.0u]

1A

-15.0u | -15.0u

-20.0u| -20.0u |

T T T T T T T T T T
110 -120 -130 -140 -150 -1.60 120 -130 -140 -150 -160
U (V) u ()

Hinh 27: Khao sat su phu thudc chiéu cao peak cia CIP vao budc thé (a) va chiéu
cao peak ctia CIP 0,2ppm khi do & buéc thé 0,005V
Nhu vay ta thdy & butc thé thap hinh dang peak khong can ddi, chiéu cao peak
tang theo su tang clia budc thé tuy nhién tir budc thé 0,005V tré di chiéu cao khdng

thay doi dang ké do dé chiing tdi chon budc thé 0,005V cho céc khao st tiép theo.
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2.4 Buong chuan xac dinh CIP

Nhu vay quéa trinh khao sat & trén ching toi tom tét lai diéu kién t6i wu nhét dé
xac dinh CIP bang phwong phap dién hoa Ia:
Xac dinh CIP bang phuong phap von — ampe hoa tan hdp phu Ki thuat séng vuéng
trong nén axetat 0,075M pH = 3,8. Cac thong s6 may la:

Thé héap phu -1,1VvV Thoi gian hap phu 655
Thoi gian can bang 15s Téc do khay 2000rpm
Tan so 50Hz Thoi gian suc khi 300s
Bién do xung 0,05V Kich c& giot thily ngan 3

Buoc thé 0,005V

Céc diéu kién nay duoc st dung dé 1ap duong chuan xac dinh CIP va xac dinh CIP
trong mau can dinh lvong.

Trudc hét dé xéac dinh khoang tuyén tinh ciia CIP, st dung mau CIP chuén xac dinh
trong cac diéu kién trén trong khodng néng do tir 0,01ppm dén 0,26 ppm thu duoc
cac két qua nhuw sau:

C Vi tri -1.10° C  Vitri -1.10°

(ppm) peak Lan1l Lan2 TB (ppm) peak Lanl Lan2 TB

001 135 107 103 105 012 139 790 792 791

002 135 160 152 15 014 141 913 912 912

003 135 244 240 242 016 142 1905 105 105

004 136 2906 296 29 018 143 1158 1152 1155

005 136 356 354 355 020 145 1308 1312 131

006 136 428 422 425 022 146 1420 1431 1425

008 137 550 552 551 024 146 1420 1426 14,23

010 138 665 665 665 026 145 1420 1420 1320

Bang 15: Khao sat khoa&ng tuyén tinh ctia CIP trong khodng néng do
tr 0,01 - 0,22 ppm
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Hinh 28: B0 thi su phu thudc chiéu cao peak ctia CIP vao ndong do trong khoang tir

0,01 - 0,26 ppm (hinh a) va duong chuan xac dinh CIP trong khoang ndng dd tuyén
tinh tir 0,01-0,22ppm (hinh b).

I (A)

-5.00u

-10.0w

-15.0u

T T T T T
-1.10 -1.20 -1.30 -1.40 -1.50 -1.60
u(v)

Hinh 29: Kh&o sat su phu thudc chiéu cao peak cta CIP vao nong do trong khoang

tr 0,01 - 0,22 ppm.
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Céc thong so clia duong chuan:

Parameter
A

B

R

0,99961

Value Error

0,42743 0,04248

62,69223 0,35027

SD P
0,05424 14 <0.0001

Nhu vay tinh toan theo phan mém Origin 6.0 ta dugc:

Y=A+B.X
V6i A=0,43

B =62,69

Tra bang tac6 (0,95 ; 13) = 1,77
a Phuong trinh hoi qui day du cta dwong chuan cé dang :
Y =(A£tS,) + (B x1tSg).X V6iXlanongdd CIP (ppm), Y la cuong do dong
U Y = (0,43 £0,074) + (62,69 + 0,62).X

Sa=0,042

Sg=0,35

Kiém tra sy khac nhau giira hang s6 A clia phrong trinh hdi qui véi gia tri 0

Néu xem A = 0 phuong trinh tré thanh Y = B'.X C4c gid tri B  tinh nhu sau :

Cer(ppm)  -1.10°(A) Cer(ppm)  -1.10°(A) B
0,01 1,05 105,00 0,10 6,65 66,50
0,02 1,56 78,00 0,12 7,91 65,92
0,03 2,42 80,67 0,14 9,12 65,14
0,04 2,96 74,00 0,16 10,50 65,63
0,05 3,55 71,00 0,18 11,55 64,17
0,06 4,25 70,83 0,20 13,10 65,50
0,08 5,51 68,88 0,22 14,25 64,77
Cac gia tri lién quan dén hé so la :
Gia tri trung binh | D0 sai chudn | D6 léch chuan | Phuong sai mau Téng
71,8571 2,90 10,84 117,44 1006
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Néu A1 0 khong c6 y nghia théng ké & mirc d0 tin cay 95% phuong trinh hoi qui
codang:Y = (B’ £t.Sg).X hay Y = (71,86 +1,77.2,9).X = (71,86 + 5,13).X
Ap dung cong thirc :

SS=S(Y;- A- BX)?vas?= ns_sz
SS'=S(Y;- B'X;)? va §?= nS_S'?)
Ta c0 gia tri sau:
Ham Téng cac binh phwong SS Bactwdo | Phuwongsai S
Y=A+B.X 7,36 12 0,61
Y =B’.X 8,90 11 1,35
Taco:
P - SS:SS _89°736

52 0,61

Lai c6 tra bang c6 F(0,95;11;12) = 2,69 & Fyy, < F (0,95 ;11 ;12) hay su khéac
nhau gitra gia tri A va 0 la khéng cd y nghta thdng ké.
& Phuong phap khdng mac sai s6 hé théng.
Khi d6 gi¢i han phat hién CIP theo dwong chuén la:
LOD = 3S,/ B =3.0,054 / 62,69 = 0,0026 (ppm) = 2,6 (ppb)
Gigi han dinh lvgng CIP theo duong chuén la :
LOQ = 10S, /B =10. 0,054 / 62,69 = 0,0086 (ppm) = 8,6 (ppb)

Nhu vay két qua thu duoc cho thdy chiéu cao peak ctia CIP phu thudc rét tuyén
tinh vao néng do ctia CIP trong khoang tuyén tinh tir 0,01 — 0,22ppm, bét dau tir gia
tri 0,22 ppm tré di chiéu cao peak cGa CIP tang rat cham khong con phu thudc
tuyén tinh vao nong do CIP nira. Do dé ching t6i lap dwong chuén cta CIP trong
khoang nong do tir 0,01 — 0,22 ppm va danh gia hé s6 A cla phuwong trinh hoi qui,
két qua cho thdy db thi biéu dién bang phan mém Origin 6.0 thu dwoc dudng chuén
thda man diéu kién cta phan tich dién hoa (R = 0,9996), phuvong phap khéng mac

sai s6 hé théng. Ching t6i sr dung dwong chuan nay dé xac dinh ham lvgng CIP
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trong mau dugc phdm bang ca phuong phap thém chuin va ép dung vao dudng

chuan.

2.5 Khao sat do lap lai

Dé dam bao dd chinh xac va tin cay cla phép do cling nhw do lap lai, ching toi

tién hanh do lap lai 8 lan véi dung dich CIP 0,16ppm, dém acetat pH = 3,8 ndng do

0,075M, céc thdng s6 may nhw qua trinh 1ap dwong chuan & trén thi thu duoc két

qua nhu bang sau:

Lan do

1

2

3

4

5

6

7

-1.10” (A)

1,08

1,07

1,06

1,11

1,08

1,09

1,10

1,07

Bang 16: Khao sat su phu thudc chiéu cao peak ctia CIP vao

Hinh 30: Khao sat do lap lai cia CIP

-5.00u

)

-10.0u

-15.0u

T T T T T T
-110 -1.20 -1.30 -1.40 -150 -1.60

uv)

Do lap lai dvoc danh gia thong qua dai lwgng do léch chuan S va do léch chuéan

twong doi (hay con goi la hé s6 bién dong V).

Céc dai lvgng nay duoc tinh nhu sau:

Do lech chuin: S = OS2

Phuong sai:

SZ_
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Hé s6 bi€n dong :

\Y :i .100%

X

Trong d6 : X; la chiéu cao peak do dugc & lan do thi i
X la gid tri trung binh clia N lan do
N la s6 lan do lap lai.
Tl bang trén ta tinh dwoc d6 léch chuan 1a 0,017
D6 léch chuan tvong doi hay hé so bién dong la 1,57%
Gia tri do léch chuan va do léch chuan twong doi nhd chiing té do 1ap lai cta dién

cuc dap ng duoc yéu cau phan tich.
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CHUONG 3 - KET QUA XAC PINH CIP TRONG MAU VA THAO LUAN

3.1 Xac dinh CIP trén mau thudc.

3.1.1 X li mau va chun bi mau do.
Céac dugc phdm CIP trong thudc st dung bao gdm 2 mau thudc ran va 1 mau thudc
nhd mat la:

Mau thudc ran SEPRATIS (Trong luan van ki hiéu loai thudc nay 1a SPM).

Dac diém: dang vién nén dong vi, 10 vién/vi

Xudt xt: 1a sdn phdm clia cdng ty ¢d phan SPM.

S6 dang ki: VNB-0662-03 S6 10 san xuat: 14031604

Thanh phan: mdi vién thudc chira 500 mg CIP con lai 1a céc ta duoc khéc.

Mau thudc ran CIPROFLOXACIN (ki hiéu loai thudc nay la Ind).

Dac diém: dang vién nén dong vi, 10 vién/vi

Xuét x: sdn xuat bédi MICRO LABS LIMITED 92 Sipcot Hosur-635 126 India.

S6 dang ki: VN-9670-05 S6 16 san xuat: BFa-2609

Thanh phan: mdi vién thudc chira 500 mg CIP con lai 1a céac ta dugc khéac

Mau thudc nhod mat EYESDROP (ki hiéu loai thudc nay la ED).

Déc diém: déng lo 10ml/lo

Xuat x(: la san pham cta cong ty cd phan dvgc DANAPHA.

S6 dang ki: VD-0870-06 S6 16 san xuat: 270709

Thanh phan: dung dich CIP 3mg/ml.

Cac mau SPM va Ind chudn bi mau do bang cach nghién thanh bdt min 4 vién
thu6c nén sau d6 mang di can chinh xac mot lwgng chat my roi hoa tan vao 50ml
nuwac, loc ta duge dung dich SAL. Lay 0,5 ml dung dich SA1 pha loang thanh 50ml
dugc dung dich SA2. Dung dich SA2 diung dé do dién bang phwong phéap thém
chuan: ta hat chinh xac V ml dung dich SA2 vao binh dinh mic 25ml sau dé thém
5ml dém axetat 0,075M pH = 3,8 thém nuwéc cét hai lan dinh m&c thanh 25 ml do

peak va lap duvong thém chuén tinh dwgc ndng do Cy (ppm).
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Mau thuéc 16ng ED dwgc chuén bi bang cach hat 4,2 ml dung dich thudc nhé méat
nong dd 3mg/ml = 3000 ppm dinh mic thanh 25 ml dung dich (SA1) sau d6 pha
loang tiép bang cach hat 0,5ml dung dich  SA1 dinh mic thanh 50ml ta dugc dung
dich SA2. Dung dich SA2 dem do dién bang phrong phép thém chuén ta duoc dung
dich néng d6 C, ppm.

Tom tét lai cac két qua can va pha dung dich tir mau that dé dem do ta ¢ bang sau:

.. - Mau léng ED
) Mau ran SPM | Mau ran Ind
Qui trinh . » CIP3%
500mg/vién 500mg/vién
(3mg/ml)
Khdi lvong I8y tir mau géc:
- Nghién min khéi lwongmectad4 | m=2,9544g [m=29361¢g |----------------
vién nén sau dé can luongm; & | m;=0,0252g | m;=0,0248¢9g | ----------------
dinh mrc 50ml (dung dich SAL) | -------m-mmmmmmmm | mmmmmmmmmmmmme | e
- Thé tich mau 16ng & dinh MEC | —--==--=mmmmmmem | —mmmmmmmmeeeeee 4,2ml --------
25ml (dung dich SA1)
Pha lodng dung dich SA1 dé |05 ml dinh|05 ml dinh|05ml dinh
dugc dung dich SA2 murc thanh | mic thanh | mic  thanh
50ml 50ml 50ml

Nhw vay d6i voi cac mau thudc vién nén ran va mau thudc nhé mat sau khi do
duwoc ndng do C, thi khdi lwgng CIP tinh trong khéi lvgng can m; va néng do CIP
trong thé tich l1dy ban dau duoc tinh theo cong thirc (1) va (2):

Cy. 25 .50 Cy.25.50 .25

.50.106
V .05

CCIP=

Mcip= 1) )

V .05 4.2

3.1.2 X&c dinh CIP trén mau thudc ran SPM.
Tién hanh do mau SA2 clia CIP loai SPM vGi cac thong s6 may nhuw khi lap

duong chuén. Ap dung phrong phap thém chuén 18y 0,5 ml dung dich SA2 do sau
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d6 thém vao moi 1an 0,1ml dung dich CIPSppm chuén vao ching tdi thu dugc két

qua nhuw sau:
Vml thém vao 0 0,1 0,2 0,3 0,4 0,5
DC (ppm) 0 0,02 0,04 006 0,08 0,10
Lanl 5,80 7,34 9,00 10,40 12,40 13,81
1. 10° A) Lan2 5,50 7,30 9,04 10,41 1243 13,82

Lan3 564 726 9,02 10,39 1237 13,78
B 5,65 7,30 9,02 1040 12,40 13,80

Bang 17: Thém chuén xac dinh CIP trong mau thudc ran SPM

-1.10°%(A)

-5.00u

1 (A)

-10.0u

-15.0u

T T T T 7
.10 -1.20 -1.30 -1.40 -150 -1.60
um)

Hinh 31: Xac dinh CIP trong mau thuéc SPM
Phwong trinh duong chuan: Y = A+ B.X

Céc gia tri clia duong chuan:

Parameter Value Error

A 5,62143 0,05559

B 81,47143 0,91796

R SD N P
0,99975 0,0768 6 <0.0001
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Tl duong thém chuén & trén ngoai suy trén do thi va tinh toan tir dwong thém chuan
ta tinh dugc ndng do C, clia CIP tir mau thudc SPM lic dau thém vao 1a:
X =|A/B|=0,069 ppm

16
16

/
/
/
/

&

L

-1.10e-6 (A)
H K
g

i

P» Q© [en)

5

D

T T T T T T T
-0,08 -006 -004 -0,02 0 0,02 0,04 0,06 0,08 0,1 0,12
Cx + Cs (ppm)

Hinh 32: D6 thi ngoai suy xac dinh nbng dé CIP clia mau SPM

> _SY

S 2
s+ X
B B2S (Xi - X)?

= 0,0014
Tra bang ta c6 t(0,95;4) = 2,776 nén X + t.Sxe = 0,069 + 0,0014.2,776
= 0,069 + 0,004 (ppm)
Nhu vay lvgng CIP c6 trong 0,0252 g thu6c can ban dau xac dinh duoc theo cong
thire (1) la:

= 9,76

(0,069 + 0,004) . 25 .50
Meyp = 50. 10 = 0,0172 + 0,001 (g)
05 .05

So voi ham lvgng dwoc nha san xuét cong bo trén nhan thudc la 500mg/vién thi
khéi lugng CIP trong 4 vién thu6c 1a 500.4 = 2000 mg = 2 gam.

Nhu vay ham lvgng CIP trong 1 vién thudc tinh theo cdng thirc:
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%CIP =

U'ng vi nhan thudc clia nha san xuét ham lvong nay la: (2: 2,9544).100% = 67,7%
Ham luvgng do dugc la: (0,0172 : 0,0252) . 100% = 68,25%

Nhu vay qué trinh xac dinh CIP trong mau thudc SPM sai s6 vé ham lugng so voi
két qua in trén nhan la:

% CIPg, - % CIPg|
S= .100% = 0,81%
%CIP,,

Panh gia do thu hdi khi xac dinh mau thuc ran SPM bang phuong phap thém
chuan véi so liéu thu duoc tlr bang céc gia tri thém chuan & trén ta co:
Goi Cy la ndng do CIP cta dung dich SPM ban dau chua thém CIP chuén va va C
la ndng do da dwoc thém vao lwgng dung dich chuan DC sau do.
I, va I la cwdng dé dong trung binh clia cac dung dich twong ¢ng.
Ta c6 theo trén da xac dinh dugc néng do C, = 0,069 ppm & Cs= I;Cy / Iy
Khi do ta tinh dwoc lugng CIP thém vao la DC” = Cs— Cy (ppm)
& Hiéu suét thu hoi la: H% = (DC’/ DC ) .100%
Vay ap dung qui trinh trén cho cac nong do DC thém vao khac nhau cua céc Cs ta

thu duoc bang két qua sau:

DC -1.10°%(A)  Cx(ppm) Cs(ppm)  Cs- Cx H%
0 5,65 0,069

0,02 7,3 0,069 0,08915 0,02015 100,75

0,04 8,82 0,069 0,10771 0,03871 96,78

0,06 10,4 0,069 0,12701 0,05801 96,68

0,08 12,2 0,069 0,14899 0,07999 99,99
0,1 13,8 0,069 0,16853 0,09953 99,53

Bang 18: B thu hdi clia qué trinh xac dinh CIP trong mau thudc rdn SPM
Vay d6 thu hoi trung binh la: Hy, = (& H)/5 = 98,75%
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3.1.3 Xéac dinh CIP trong mau thudc ran Ind
Tién hanh do mau SA2 clia CIP loai Ind v&i cac théng s6 may nhu khi 1ap duong
chuén. Ap dung phuong phap thém chudn I1dy 0,25 ml dung dich SA2 do sau do

thém dan moi lan 0,1ml dung dich CIP5ppm chuén vao chdng toi thu dwoc két qua

nhuw sau:
Vml thém vao 0 0,1 0,2 0,3 0,4 0,5
DC (ppm) 0 002 004 006 008 0,10
Lanl 345 537 7,40 963 1165 13,64
1.10°(A) Lan2 343 538 7,34 963 1160 13,63

Lan3 344 537 738 9,62 1162 13,62
B 3,44 5,37 7,37 963 11,62 13,63

Bang 19: Thém chuén xac dinh CIP trong mau thudc réan Ind

14d

-1.10°%(A)

124

-5.00u

10e

L

1 (A)

-10.0u

6d

e
-15.0u]

T T T T T
-1.20 -1.30 -1.40 -150 -1.60
uW)

Hinh 33: D0 thi dwdng thém chuén xac dinh CIP trong mau thudc rén Ind

69



Parameter Value Error

A 3,42238 0,08001

B 102,08571  1,32128

R SD N P
0,99967 0,11055 6 <0.0001

Tl duong thém chuén & trén ngoai suy trén do thi va tinh toan tir dwong thém chuan
ta tinh duoc ndng dd C, clia CIP tir mau thudc Ind ldc dau thém vao la:
X =|A/B|=0,0335 ppm

16
<
© 14
@ /
o
2 12
10 /
8 /
8 /
A /
T
2
‘ 0 ‘ ‘ ‘ ; ;
-0,04 -0,02 0 002 004 006 008 01 012
C (ppm)

Hinh 34: D6 thi ngoai suy xac dinh nbng dé CIP clia mau Ind

S 2
s+ X
B B2S (Xi - X)?

= 0,0012
Tra bang ta c6 t(0,95;4) = 2,776 nén X + t.Sxe = 0,0335 + 0,0012.2,776
= 0,0335 + 0,0033 (ppm)
Nhu vay lugng CIP c6 trong 0,0248 g thubc can ban dau xac dinh dugc theo cong
thire (1) la:

= 8,58
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(0,0335 + 0,0033) . 25 .50
Meyp = 50. 10 = 0,0168 + 0,0016 (g)
025 .05

So voi ham lvgng dwoc nha san xuét cong bo trén nhan thudc la 500mg/vién thi
khdi lugng CIP trong 4 vién thu6c 1a 500.4 = 2000 mg = 2 gam.

U'ng vGi nhan thude ctia nha san xuét ham lvgng CIP 13:(2: 2,9361).100% = 68,12%
Ham luvgng do dugc la: (0,0168 : 0,0248) . 100% = 67,74%

Nhu vay qué trinh xac dinh CIP trong mau thudc Ind sai s6 vé ham lvong so véi két
qua in trén nhén la:

% CIPg, - % CIPg|
S= .100% = 0,56%
%CIP,

Danh gia do thu hdi khi xac dinh méu thudc ran Ind bang phuong phéap thém chuén,
tién hanh twong ty véi mau thuéc SPM st dung bang s6 liéu thu duoc tir bang cac

gia tri thém chuén & trén cla Ind ta c6 két qua nhu sau:

DC -1.10°%(A)  Cy(ppm) Cs(ppm)  Cs- Cx H%
0 3,44 0,0335

0,02 5,37 0,0335 0,0523 0,0188 93,98

0,04 7,37 0,0335 0,0718 0,0383 95,68

0,06 9,63 0,0335 0,0938 0,0603 100,47

0,08 11,62 0,0335 0,1132 0,0796 99,57
0.1 13,63 0,0335 0,1327 0,0992 99,23

Bang 20: B thu hdi clia qué trinh xac dinh CIP trong mau thudc rén Ind
Vay d6 thu hoi trung binh la: Hy, = (& H)/5 = 97,79%
3.1.4 Xéac dinh CIP trong mau thudc nhé mét ED
Tién hanh do mau SA2 cla CIP loai mau long trong thudc nhd mat ED véi céac
thong s6 may nhu khi 1ap dwong chuan. Ap dung phuong phéap thém chuén 18y 0,3
ml dung dich SA2 do sau d6 thém dan méi lan 0,1ml dung dich CIP5ppm chuén

vao ching t6i thu dwoc két qua nhu sau:

71



Vml thém vao 0 0,1 0,2 0,3 0,4
DC (ppm) 0 0,02 | 0,04 | 0,06 | 0,08
Lanl1 | 428 | 569 | 7,07 | 849 | 9,86
Lan2 | 428 | 567 | 7,06 | 845 | 9,86
Lan3 | 427 | 568 | 7,08 | 848 | 9,85
B 4,28 5,68 7,07 8,47 9,86

-1.10°% (A)

Bang 21: Thém chuén xac dinh CIP trong mau thudc nhé mét ED

-2.50u

-1.10°%A)

-5.00u

1 (A)

-7.50u |

-10.0u

-12.5u |

—T—T—T— C.p(PPmM)
-1.10 -1.20 -1.30 -1.40 -1.50 -1.60

u(v)
Hinh 35: D06 thi duong thém chudn xac dinh CIP trong mau thudc nhd mét ED

Parameter Value Error

A 4,25476 0,03576

B 70,77143 0,59063

R SD N P
0,99976 0,04942 6 <0.0001

Tl duong thém chuén & trén ngoai suy trén do thi va tinh toan tir dwong thém chuén
ta tinh dugc ndng dd C, clia CIP tir mau thudc nho méat ED luc dau thém vao 1a:
X =|A/B|=0,0601 ppm
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-1.10e-6(A)

6 /
—

-0,07 -0,05 -0,03 -0,01 0,01 0,03 0,05 0,07 0,09

C (ppm)

Hinh 36: D6 thi ngoai suy xac dinh ndng do CIP clia mau ED

S 2
Sx =_Y'Ci + —
B 6 B2S (Xi - X)2

= 0,001
Tra bang ta c6 t(0,95;4) = 2,776 nén X + t.Syxe = 0,0601 + 0,001.2,776
=0,0601 + 0,0028 (ppm)
Nhu vay nong do CIP trong 4,2ml thudc ban dau xac dinh duoc theo cong thirc (2):

(0,0601 + 0,0028) . 25 .50 .25
Ceop= = 2981,15 + 138,89 (ppm)
03 .05 42

So voi ham lugng dugc nha san xuét cong bd trén nhan thudc la 3mg/ml hay ndng
d6 3000 ppm thi qua trinh xéac dinh CIP trong mau thuéc nhd mét ED méc sai s6 vé
ham lwgng so véi két qua in trén nhan la:

|CCIPsx - CCIPdol

S=
CCIPsx

Panh gia do thu hodi khi xac dinh mau thudc long ED bang phuwong phap thém

.100% = 0,63 %

chuén. Tién hanh tvong tw nhu khao sét clia cac thudc ran ta thu duoc két qua:
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DC -1.10°(A)  Cx(ppm) Cs(ppm)  Cs- Cx H%

0 4,28 0,0601
0,02 5,68 0,0601 0,0798 0,0197 98,29
0,04 7,07 0,0601 0,0993 0,0392 97,94
0,06 8,47 0,0601 0,1189 0,0588 98,06
0,08 9,86 0,0601 0,1385 0,0783 97,95

Bang 22: B thu hdi clia qué trinh xéac dinh CIP trong mau thudc long ED
Vay dé thu hoi trung binh la: Hy, = (& H)/5 = 98,06%
3.2 Lap duong chudn xac dinh CIP bang phrong phéap tric guang.

Dé kiém ching céc két qua da xac dinh duoc ching t6i ti€n hanh xac dinh CIP
trong cac mau thudc nay bang phuong phap trac quang theo qui trinh d4 dwoc cong
bd theo tai liéu [25].

Trudc hét 1ap duong chudn xéc dinh CIP bang phuong phép trac quang ching toi
tién hanh do quang mot day chat gébm 13 dung dich trong khodng ndng dd tir 5 —
110 ppm. Ldy Ian lvot moi dung dich 0,75 ml thudc thir va thém cac thé tich dung
dich goc CIP 500ppm tang dan sau dé dinh mic thanh 25ml, doi sau khoang 10

phut, ti€én hanh do d6 hap thu quang ta thu duoc két qua nhw sau:

0,7« /

06

1.10°%(A)

05d /.

L
04a /
L /
03
L
0,24
o
0la
L
0,0a /
0 20 40 60 80 100 120

Cep(PPm)

Hinh 42: Buong chuén xac dinh CIP bang phurong phép trac quang & / = 436 nm
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STT | V CIP500ppm | C CIP (ppm) A
1 0,25 5 0,028
2 0,50 10 0,058
3 0,75 15 0,085
4 1,00 20 0,120
5 1,50 30 0,182
6 2,00 40 0,244
7 2,50 50 0,306
8 3,00 60 0,364
9 3,50 70 0,429
10 4,00 80 0,491
11 4.5 90 0,553
12 5 100 0,617
13 55 110 0,675

Bang 26: Buong chuén xac dinh CIP bang phuong phép trac quang & / = 436 nm

Parameter Value Error

A -0,00445 8,85423E-4

B 0,00619 1,41572E-5

R SD N P

0,99997 0,00175 13 <0.0001

Nhu vay tinh toan theo phan mém Origin 6.0 ta dugc:

Y=A+B.X

V@i A =-0,0045 B =0,0062 S =0,00089 Sg = 0,000014

Tra bang ta c6 (0,95 ; 12) = 1,78

a Phuong trinh hoi qui day du cta dwong chuan cé dang :

Y =(A£tSy) + (B £1t.Sg).X V6i Xlanong dd CIP (ppm), Y la cudng dd dong
U Y =(-0,0045 + 0,0016) + (0,0062 + 2,5E-5).X
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Kiém tra sy khac nhau giira hang s6 A clia phrong trinh hdi qui véi gia tri 0

Néu xem A = 0 phuong trinh tré thanh Y = B'.X C4c gid tri B  tinh nhuv sau :

Ceip(ppm)  -1.10°(A) B Ccip(ppm) -110°%A) B

5 0,028 0,0056 60 6,65 0,0061
10 0,058 0,0058 70 7,91 0,0061
15 0,085 0,0057 80 9,12 0,0061
20 0,120 0,0060 90 10,50 0,0061
30 0,182 0,0061 100 11,55 0,0062
40 0,244 0,0061 110 13,10 0,0062
50 0,306 0,0061

Cac gia tri lién quan dén hé so la :

Gia tri trung binh | D0 sai chudn | D6 léch chuan | Phuong sai mau Téng

0,0060 0,56.10* 1,93.10* 3,72.10° 0,0781

Néu A1 0 khong c6 y nghia théng ké & mrc do tin cay 95% phuong trinh hoi qui
codang:Y = (B’ +t.Sg).X hay Y =(0,0060 + 1,78.0,56. 10%).X

= (0,0060 + 10™).X
Ap dung cong thirc :
SS=S(Y;- A- BX)?vas’= ns_sz
SS'=S(Y;- B'X;)? va §?= nS_SIB
Ta co gia tri sau:
Ham Téng cac binh phrong SS Bactwdo | Phuwongsai S
Y=A+B.X 3,73.10" 11 3,40.10°
Y =B’.X 8,55.10" 10 8,55. 107
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Taco:

SS'-SS _ 8,55-3,73
g2 3,4

I:tinh -

=142

Lai c6 tra bang c6 F(0,95;10;11) = 2,85 & Fyy, < F (0,95 ;10 ;11) hay su khéac
nhau gitra gia tri A va 0 la khéng cd y nghta thdng ké.
& Phuong phap khdng méc sai s6 hé théng.
Khi d6 gi¢i han phat hién CIP theo dwong chuén la:
LOD = 3S, /B =3.0,00175 / 0,0062 = 0,85 (ppm)
Gigi han dinh lvgng CIP theo duong chuén la :
LOQ =10S,/B =10.0,00175 / 0,0062 = 2,82 (ppm)

Nhu vay két qua thu dwgc cho thdy do hap phu quang phtrc ctia CIP va Fe(lll)
phu thudc rat tuyén tinh vao nong do cta CIP trong khoang tuyén tinh tir 5 — 110
ppm, lap dwong chuan cta CIP trong khoang néng do tlr 5 — 110 ppm va danh gia
hé s8 A clia phwong trinh hdi qui, két qua cho thdy do thi biéu dién bang phan mém
Origin 6.0 thu dwgc duong chuén thda mén diéu kién cla phan tich dién hoa (R =
0,9999), phuong phap khong méc sai s6 hé thdng. Ching tdi st dung dudng chuén
nay dé xac dinh ham lugng CIP trong mau dugc phdm bang ca phuong phap thém
chuén va ap dung vao dwong chuan.

3.3 Xac dinh CIP trong mau thudc bang phuong phap trac quana.

VGi qui trinh pha mau va chudn bi mau tir hai loai thuc dang vién nén SPM, Ind
va mau thuc nhd mat ED nhu trong phan dién hda nhung mau st dung trong qué
trinh do quang l1a cac mau SA1 (méu dung cho qua trinh do dién 1a SA2 — dugc pha
lodng tiép tlr mau SA1L).

Cach buéc tién hanh: chun bi mot ddy gom 6 binh 25ml: moi binh 18y 0,75ml
thu6c thtr + Vml dung dich SA1 cla dung dich thudc can dinh lvgng, sau d6 thém
lan Ivgt vao 6 binh cac thé tich dung dich CIP 500ppm tang dan, dinh méc 25ml
bang nudc cét rdi tién hanh do quang theo phrong phap thém chuén. Dung dudng
thém chuéan ngoai suy tlr d6 thi ta xac dinh dwgc ndng dd dung dich C, cta dung

dich SA1 ban dau trong 25ml, va tinh dwgc lvgng CIP cé trong dung dich SAL cla
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mau thudc ran va ndng do CIP trong mau SA1 ctia thudc nhd mat theo cong thirc (1)

va (2) sau:
Cy.25 Cy.25 .25
mC|p = .50 .10_6 (1) CClP = —_— (2)
\Y vV 4.2

3.3.1 Xac dinh CIP trong mau thudc ran SPM
Tién hanh do day 6 mau chuén bi nhw trén vai thé tich mau SPM 4y ban dau la

1,5ml ta thu dwoc két qua nhu sau:

Vml thém vao 0 0,5 1 1,5 2 2,5
DC (ppm) 0 10 20 30 40 50
Lan1l 0,134 0,203 0,267 0,334 0401 0,468
A Lan2 0,134 0,203 0,266 0,331 0,401 0,466
B 0,134 0,203 0,266 0,333 0,401 0,467

Bang 28: Xac dinh CIP trong mau thu6c rdn SPM bang phwong phap trac quang

0,15«
;//
0,10 L v ® v L] v L] v L v LJ 9

Cp(PPmM)

Hinh 43: D6 thi dwong thém chuén xac dinh CIP trong mau thudc ran SPM
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Cac thong s6 may:

Parameter Value Error

A 0,13452 0,001

B 0,00665 3,31149E-5

R SD N P
0,99995 0,00139 6 <0.0001
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0,5

e

e

Do hdp thu quang A

3
3
. /
Uy

</

(o)

-30 -10 10 30 50 70
Cx +Cs (ppm)

Hinh 44: D6 thi ngoai suy xac dinh ndng dé CIP clia mau SPM
Tl duong thém chuén & trén ngoai suy trén do thi va tinh toan tir dwong thém chuan
ta tinh dugc néng do C, clia CIP tir mau thudc SPM lic dau thém vao 1a:
X =|A/B|=20,23 ppm

- SY
Y= ' = 0,301
6
S 32
B 6 B2S (Xi - X)
= 0,242

Tra bang ta c6 t(0,95;4) = 2,776 nén X + t.Syg = 20,23 £ 0,242.2,776

= 20,23+ 0,671 (ppm)
Nhu vay lvgng CIP c6 trong 0,0252 g thu6c can ban dau xac dinh duoc theo cong
thire (1) la:
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(20,23 +0,671). 25
Mcp= .50.10% = 0,0169 + 5,6.10% ()
1,5

So voi ham lugng duoc nha san xudt cong b6 trén nhan thube la 500mg/vién thi
khdi lugng CIP trong 4 vién thudc 1a 500.4 = 2000 mg = 2 gam.

Nhu vay ham lwvgng CIP trong 1 vién thudc tinh theo cdng thirc:

Mcp

%CIP =

Ung v&i nhan thudc ctia nha san xudt ham lugng nay 1a: (2: 2,9544).100% = 67,7%
Ham luvgng do dugc la: (0,0169 : 0,0252).100% = 67,06%

Nhu vy qué trinh xac dinh CIP trong mau thudc SPM sai s6 vé ham luong so voi
két qua in trén nhan la:

% CIP, - % CIPg|
S= .100% = 0,94%
%CIP,

Panh gia do thu hoi khi xac dinh mau thudc ran SPM bang phuong phap thém
chuan véi so liéu thu duoc tlr bang céc gia tri thém chuan & trén ta co:
Goi Cy la ndng do CIP cta dung dich SPM ban dau chwa thém CIP chuén va va C
la ndng d6 da dwoc thém vao lwvgng dung dich chuan DC sau do.
A va A la cuong dé dong trung binh clia cac dung dich twong ng.
Ta c6 theo trén da xac dinh dugc ndng do C, = 20,23 ppm & Cs = A, Cy / Ay
Khi do6 ta tinh dwoc lugng CIP thém vao la DC” = C;— Cy (ppm)
& Hiéu suét thu hoi la: H% = (DC’/ DC ) .100%
Vay ap dung qui trinh trén cho cac nong do DC thém vao khac nhau cua céc C; ta

thu duoc bang két qua sau:
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DC A Cx (ppm)  Cs (ppm) Cs- Cx H%

0 0,134 20,23 30,65 10,42 104,17
10 0,203 20,23 40,16 19,93 99,64
20 0,266 20,23 50,27 30,04 100,14
30 0,333 20,23 60,54 40,31 100,77
40 0,401 20,23 70,50 50,27 100,55
50 0,467 20,23 30,65 10,42 104,17

Bang 29: B thu hdi clia qué trinh xéac dinh CIP trong mau thudc ran SPM
Vay do thu hoi trung binh Ia: Hy = (& H)/5 = 101,05%

3.3.2 Xac dinh CIP trong mau thudc rén Ind
Tién hanh do day 6 mau chuén bi nhw trén voi thé tich dung dich SA1 clia thudc Ind

lay ban dau la 1,8 ml ta thu dwgc két qua nhu sau:

Vml thém vao 0 0,5 1 15 2 2,5
DC (ppm) 0 10 20 30 40 50
Lan1 | 0,156 | 0,223 | 0,285 | 0,351 | 0,423 | 0,487
A Lan2 | 0,158 | 0,221 | 0,291 | 0,355 | 0,421 | 0,491
TB | 0,157 | 0,222 | 0,288 | 0,353 | 0,422 | 0,489

Bang 30: Xac dinh CIP trong mau thuéc rén Ind bang phwong phép trac quang
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Hinh 45: 0 thi dudng thém chuén xac dinh CIP trong mau thudc Ind

Cac thdng sb:

Parameter Value Error
A 0,15571 0,00161
B 0,00633 5,31459E-5
R SD N P
0,99986 0,00222 6 <0.0001
< -
e
" P
8 6;2

-30 -10 10 30 50 70
Cx + Cs (ppm)

Hinh 46: D6 thi ngoai suy xac dinh nbng dé CIP ctia mau Ind
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Tl duong thém chuén & trén ngoai suy trén do thi va tinh toan tir dwong thém chuan
ta tinh duoc ndng dd C, clia CIP tir mau thudc Ind ldc dau thém vao la:

X =|A/B|=24,60 ppm

-— Y.
Y= SYi = 0,314
6
S an —2
B 6 B2S (Xi - X)2
= 0,44

Tra bang ta c6 t(0,95;4) = 2,776 nén X + t.Sye = 24,6 £ 0,44.2,776

=24,6 £1,22 (ppm)
Nhu vay lvgng CIP c6 trong 0,0248 g thubc can ban dau xac dinh dugc theo cong
thire (1) la:

(24,6 +1,22) .25
Mcp = .50.10° =0,0170 + 8,5.10 ()
1,8

So voi ham lvgng dwoc nha san xuét cong bo trén nhan thudc la 500mg/vién thi
khdi lugng CIP trong 4 vién thudc 1a 500.4 = 2000 mg = 2 gam.

Nhu vay ham lwvgng CIP trong 1 vién thudc tinh theo cng thirc:

Mcp

%CIP =

Ung v&i nhan thudc ctia nha san xuét ham lvong nay 1a:(2: 2,9361).100% = 68,12%
Ham luvgng do dugc la: (0,0170 : 0,0248) . 100% = 68,54%
Nhu vay qué trinh xac dinh CIP trong mau thudc Ind sai s6 vé ham lvong so véi két
qua in trén nhén la:

|% CIPg, - % CIPg|

S= .100% = 0,62%
%CIP,,
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Danh gia do thu hdi khi xac dinh méu thudc ran Ind bang phuong phéap thém chuén,

tién hanh twong tw véi mau thuéc SPM st dung bang s6 liéu thu duoc tir bang cac

gia tri thém chuén & trén cla Ind ta c6 két qua nhu sau:

DC A Cx (ppm)  Cs (ppm) Cs- Cx H%
0 0,157 24,6

10 0,22 24,6 34,47 9,87 98,71
20 0,281 24,6 44,03 19,43 97,15
30 0,343 24,6 53,74 29,14 97,14
40 0,408 24,6 63,93 39,33 98,32
50 0,475 24,6 74,43 49,83 99,65

Bang 31: B thu hdi clia qué trinh xac dinh CIP trong mau thudc rén Ind

Vay do thu hdi trung binh la: Hy, = (& H)/5 = 98,20%

3.3.3 Xac dinh CIP trong mau thudc nhé mét ED

Tién hanh do day 6 mau chufn bi nhu trén véi thé tich dung dich thudc 16ng ED ban

dau lay la 1,0 ml ta thu duvoc két qua nhu sau:

Vml thém vao 0 0,5 1 15 2 2,5
DC (ppm) 0 10 20 30 40 50
Lan1 | 0,139 | 0,200 | 0,258 | 0,326 | 0,391 | 0,452
A Lan2 | 0,135 | 0,201 | 0,263 | 0,324 | 0,391 | 0,458
TB | 0,137 | 0,201 | 0,260 | 0,325 | 0,391 | 0,455

Bang 32: Xac dinh CIP trong mau thuc nhé mét ED bang phwong phap trac quang
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Cp(PPm)

Hinh 47: D0 thi dwdng thém chuén xac dinh CIP trong mau thuéc ED

Cac thong s6:

Parameter Value Error

A 0,1359 0,00152

B 0,00636 5,01698E-5

R SD N P
0,99988 0,0021 6 <0.0001

05
0,5

04 /
5 /
5 /

0/

B0 hap thu quang A

()

-30 -10 10 30 50 70

Cx +Cs (ppm)

Hinh 48: Buong thém chuén xac dinh CIP trong mau thudc nhd mat ED
Tl duong thém chuén & trén ngoai suy trén do thi va tinh toan tir dwong thém chuan
ta tinh dugc ndng do C, clia CIP tir mau thudc SPM lic dau thém vao 1a:
X=|A/B|=21,37 ppm
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V= —Yi - 0205
6
S ' -
B 6 BZS (Xl _Y)Z
= 0,39

Tra bang ta c6 t(0,95;4) = 2,776 nén X + t.Syg = 21,37 £ 0,39.2,776
= 21,37 + 1,08 (ppm)
Nhu vay nong dd CIP trong 4,2ml thu6c ban dau xac dinh dugc theo cong thirc (2)
la:
(21,3741,08) . 25 .25

Cep= = 3180,06 + 267,86 (ppm)
1 .42

So voi ham lugng dugc nha san xuét cong bd trén nhan thudc la 3mg/ml hay ndng
d6 3000 ppm thi qua trinh xé&c dinh CIP trong mau thudc nhd mat ED méc sai s6 vé

ham luvong so voi két qua in trén nhan la:
|CC|PSX - CCIPdol

S=
CCIPsx

Panh gia do thu hodi khi xac dinh mau thudc long ED bang phuwong phap thém

.100% = 6,0 %

chuén. Tién hanh tvong tw nhu khao sét clia cac thudc ran ta thu duoc két qua:

DC A Cx(ppm)  Cs(ppm)  Cs-Cx H%
0 0,137 21,37

10 0,201 21,37 31,35 9,98 99,83
20 0,260 21,37 40,56 19,19 95,93
30 0,325 21,37 50,69 29,32 97,75
40 0,391 21,37 60,99 39,62 99,05

Bang 33: B thu hdi clia qué trinh xéc dinh CIP trong mau thudc long ED
Vay d6 thu hoi trung binh la: Hy, = (& H)/5 = 98,35
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3.4 Kiém chirng cac két qua xac dinh CIP bang hai phwong phap

Tir qua trinh khéo sét trén ta c6 thé tom tat két qua xac dinh ham lvgng CIP trong

mau thudc bang hai phwong phap vao bang sau:

Mau thusc | Mau thudc rin SPM | Mau thube ran Ind | Mau thudc long ED

Phwong Mcip Mcip Ceir
; S% | H% S% | H% S% | H%
phap | (g) ) (PpM)
Pién héa | 0,0172 | 0,81 | 98,75 | 0,0168 | 0,56 | 97,79 | 2981,15 | 0,63 | 98,06
Tréc
0,0169 | 0,94 1 101,05|0,0170 | 0,62 | 98,20 | 3180,00 | 6,00 | 98,35
quang

Bang 34: So sanh két qua xac dinh CIP trong cac mau thuéc bang 2 phurong phap

Nhu vay ta thady két qua thu dugc & hai phwong phap khong chénh l1éch nhiéu, tuy
nhién trong mau thudc 16ng thi phuong phap dién hoa cho sai s6 nhd hon, diu nay
do dd hap thu quang trong dung dich bi anh hwéng béi su cé mat cla cac ion khac
trong dung dich, do d6 dé xac dinh ham lwong CIP bang phuong phép trac quang
trong cac doi twong la dung dich thi can khao sat nhiéu hon cac yéu t6 anh huéng.
Su twong duong nhau gilta két quéd cta hai phuong phép trén cho thdy qua trinh
nghién ciru va xay dung qui trinh tvong ddi chinh xéac, khong mac phai sai s6 hé
théng. Nhu vay d6i vai qua trinh xac dinh ham lwgng CIP trong mau thudc phuong
phap von-ampe hoda tan hap phu cho d6 nhay cao hon (gi¢i han phat hién va dinh
lvong c& ppb) diéu nay la hoan toan phu hop, phwong phap nay thich hgp cho viéc
xac dinh lwgng vét sw dao thai cac hoat chat co tinh dugc hoc théng qua mau sinh
hoc.

87




3.5 Hudng phat trién ctia dé tai.

Ung dung phwong phéap dién hoa dac biét 14 phurong phéap von-ampe hoa tan hap
phu dé dinh lwgng hop chat hitu co, déc biét 1a dinh lvgng cac loai duwoc pham tuy
con méi mé & nudc ta nhwng da rat pho bién trén thé gidi. DE tai trén day la budc
mé dau trong tng dung dinh lwgng lai thudc, ching tdi mong mudn phwong phap
dién héa nghién ctu xac dinh CIP con mé rong hon nira trong cac doi twgng khac
nhw kiém nghiém sy bai tiét thudc qua cac mau sinh hoc: nuwéc tiéu, mau ... va ing
dung cho viéc xac dinh ho quinolone — ho khang sinh liéu cao dwgc thay thé nhiéu
cho cac khang sinh dé gay “chon” thudc. Phuong phép cling hudng téi viéc dinh
lvong dwoc déng thoi nhigu chét trong ho quinolone trong mau sinh hoc, diéu nay

c¢6 y nghta trong viéc kiém dinh 1am sang va cong nghiép duoc.
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KET LUAN
Nhu vay trong luan van nay chdng toi da giai quyét duoc cac van de:
1. Khao sat diéu kién t8i vu xac dinh CIP trong dugc phdm bang phwrong phép von-
ampe hoa tan hap phu trong nén dém axetat 0,075M pH = 3,8 v@i cac thdng s6 may

xac dinh duwoc la:

Thé héap phu -1,1VvV Thoi gian hap phu 65s
Thoi gian cin bang 15s Téc do khay 2000rpm
Tan so 50Hz Thai gian suc khi 300s
Bién d6 xung 0,05V Kich c& giot thy ngan 3

Budc thé 0,005V

2. Xay dung duwong chuan xac dinh CIP trong khodng ndng do tir 0,01-0,22ppm VG
gi¢i han phat hién va gi¢i han dinh lvgng c& ppb (LOD = 2,6ppb; LOQ=8,6ppb)
chi*ng t6 phwong phap dat dé nhay cao véi CIP.

3. Xé4c dinh CIP trong méu thudc ran SPM va Ind, mau thudc 1ong ED cho sai s6
thdp, do thu hdi cao, dwong thém chuén tuyén tinh va gia tri R? dat yéu cau phan
tich.

4. Tién hanh kiém ching bang phuong phap trdc quang cho thdy két quéa xac dinh
bang phuwong phap von-ampe hoa tan hdp phu khéng sai khac nhiéu tham chi con
cho két qué xac dinh CIP trong mau Idng dat két qua chinh xac hon vi khong bi anh
hwdng bdi cac ion kim loai trong khodng thé khao sat.

Diéu do chirng t6 qui trinh xay dwng duoc co tinh khoa hoc cao, cho két qua gan
nhv twong dwong gilta hai cach lam. Két qua thu dugc cling cho thdy qui trinh
nghién ctru trong luan van la phu hgp vai nhitng tai liéu va cong trinh co lién quan
da dwoc cong bo trwdc dé trén thé gioi.

Nhu vay phwong phap dién héa néi chung va phwrong phap von-ampe hoa tan hap
phu noi riéng mdt lan nira lai khang dinh tinh hiéu qua trong viéc phan tich cac
lvong nhd khong chi d6i voi mot s6 lwong 16n cac ion kim loai ndng ma ca nhirng
hop chét hitu co c6 hoat tinh sinh hoc. Bé tai nghién clru déng gop vao viéc phan

tich dinh lwgng lai CIP trong mau thudc bang mot phuong phap nhanh va chinh xac.
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