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MO PAU

Ngay nay, cling véi su phat trién manh mé cua nganh cong nghiép duoc trén
thé gidi, nganh duoc Viét Nam ciing di phat trién va khang dinh duoc vi tri cua
minh. Trén ca nuéc, véi khoang 200 nha may san xuat duoc pham dat GMP-WHO,
san Xuat cac thanh pham da phan Ia thudc generic, dic biét la cac thudc khang sinh,
thude diéu tri bénh tim mach... Thém vao d6, hién dang c6 nhiéu nha may san xuat
nguyén liéu duoc & nudc ngoai ma nudc ta phu thudc rat nhiéu vao ngudn nguyén
liéu nhap khau nén viéc kiém tra chét lugng can phai duoc dit 1én hang du &p dung
cho nguyén liéu dau vao trude khi dua vao san Xuat cling nhu thanh pham trudc va
trong qua trinh Iuu hanh thudc.

Tap chat 12 nhitng hop chit duoc tao thanh trong qué trinh san xuét, bao quan
va luu théng phan phdi cta nguyén liéu va thanh pham. Tap chat lam anh huong
dén chét luong san pham, tic dong khong nho dén hiéu qua diéu tri, lam thay doi
hiéu qua 1am sang va dic tinh an toan cua thudc hoic gay céc tac dung khdng mong
mubn cua thudc. Nhiéu chuyén luan trong hau hét duogc dién tham chiéu va duoc
dién Viét Nam V [1], [24], [35], [74] bat budc phai kiém tra tap chat trong nguyén
liéu va thanh phdm nhu cephalexin, amlodipin, captopril, nifedipin, ... Trong khi do,
cac tap chuan dwoc ban voi gia rat dat va phai nhap mua tir nudc ngoai va déi luc
khong cd san trén thi truong, vi vay gy kho khin cho cong tac kiém nghiém nhu
tén nhiéu chi phi khi phai mua tap chuan tir nudc ngoai, mat thoi gian dit hang va
khong chii dong trong cong tac kiém nghiém.

Hién nay, cac thuéc khang sinh nhém cephalexin va céc thudc tim mach
captopril, amlodipin, nifedipin dugc da sé cdc nha mdy trong nudc san xuat va da
dugc cac bac si sir dung diéu tri cho ngudi bénh tir trude dén nay. Chi tiéu tap chat
lién quan trong thudc va nguyén liéu 1am thudc 1a bat budc va da duge Cuc quan Iy
Dugc - Bo Y té qui dinh. Tuy nhién, ngudn tap di chiéu hién nay dang 1a muc tiéu
hang dau can phai giai quyét cia nha quan ly. Cac nha khoa hoc Duoc ciing tap
trung, nd luc nghién cau cac quy trinh téng hop nham bo sung nguoén tap chuan cho

hé théng kiém nghiém québc gia. Do d6, viéc lua chon cac tap chat cua cac hoat chét



nay lam ddi twong nghién ciu trong luan an dé nghién ctru didu ché va tiéu chuan

hoa tap chét lya chon nham hudng téi thiét lap tap chuan gop phan thuan lgi trong

cdng tac kiém tra chét luong thudc, gitp giam bét chi phi mua tap chuan tir nudc

ngoai va ting danh muc tap chuan thiét lap tai Viét Nam.

Xuat phat tir nhitng Iy do trén, dé& tai “Tong hep va thiét Igp tap chudn

captopril disulfid, 7-ADCA, D-phenylglycin, tgp D cia amlodipin, tep A va B cua

nifedipin ding trong kiém nghiém thuéc” duoc thuc hién véi mong muén diéu

ché, danh gia, xay dung b dit liéu chuan cho céc tap chit va thiét Iap tap chuan dé

phuc vu cbng tac kiém nghiém tap chat lién quan cta nguyén liéu va thanh pham

chtra hoat chat trong tng. Muc tiéu cua dé tai la:

1.

Xay dung qui trinh tong hop 6 tap chat captopril disulfid, 7-ADCA, D-
phenylglycin, tap D cua amlodipin, tap A va tap B cua nifedipin & qui mo
phong thi nghiém.

Xay dyng va tham dinh qui trinh xac dinh d6 tinh khiét cac tap tong hop
bang phuong phap sic ky long hiéu ning cao.

Thiét 1ap duoc cac tap chuan captopril disulfid, 7-ADCA, D-phenylglycin,
tap D caa amlodipin, tap A va tap B cua nifedipin dat yéu cau chat dbi chiéu
qudc gia.

Xay dung va tham dinh qui trinh dinh lwong tap chét captopril disulfid trong
nguyén liéu va thanh pham captopril bang phwong phap sic ky long.

Ung dung cac tap chuan da thiét lap trong kiém nghiém tap captopril
disulfid, 7-ADCA , D-phenylglycin, tap D cia amlodipin, tap A va tap B cua
nifedipin trong mot s6 nguyén liéu va thanh pham tuong Gmg dang luu hanh

trén thi truong.



CHUONG 1. TONG QUAN TAI LIEU
1.1. TONG QUAN TAP CHAT CAPTOPRIL DISULFID CUA CAPTOPRIL
Tén qudc té: captopril disulfid.
Tén khoa hoc: acid (2S,2’S)-1,1’-[disulphanediylbis[(2S)-2-methyl-1-oxopropan-
3,1-diyl]-bis[pyrrolidin-2-carboxylic].
Cong thuc phan ta: CigH,5N,06S,. Khéi lwgng phan tie 432,6 g/mol.

Cong thirc ciu tao:

HO OH

SIS

Hinh 1.1. Céu trtc hoa hoc cua captopril disulfid

||IIO

Tinh chat: tinh thé trang, vi dang, mui lvu huynh. Nhiét d6 néng chay 233 — 235 °C;
it tan trong nudc, tan it trong cloroform, ethyl acetat, dé tan trong methanol [64].
Nguon gac phat sinh: captopril disulfid 1a san pham phan hay chi yéu caa captopril
dudi tic dong ciia cac yéu td moi truong nhu anh sang, oxy khong khi [70].

Daoc tinh: lugng Ion captopril disulfid gay vi kim loai, khé chiu, lam giam kha nang
tuan thu diéu tri cua bénh nhan [46].

Dgc tinh cdp: LDs, cua captopril disulfid 1a 4,245 (g/kg). Captopril disulfid gay ha
huyét 4p, ting nhip tim va suy than hoi phuc, ngta, phat ban, réi loan vi giac, di
tng, mat bach cau, dau bung, loét miéng, ho, thd kho khe va sung hach bach huyét.
Séc phan vé ciing co thé xay ra, ha huyét ap va suy than c6 thé nghiém trong do lam
giam luong nudc tiéu, tuy nhién, hiém truong hop tir vong do suy than. Tinh trang
sung hach xay ra ¢ ludi, méi, mit, tt chi va cd hong c6 thé de doa tinh mang [32].
Péc tinh man: Cac nghién ctu trén dong vat cho thay captopril disulfid gay doc hai
dén sy phat trién cua thai nhi & nhiéu cip d6 ma khong gay doc hai dang ké cho
ngudi me. Say thai hoic thai chét luu co thé xay ra. Tiép xuc lau dai voi ndong do

captopril disulfid cao ¢ thé gay ra thay doi chic ning phoi, gay tinh trang ho di



ng, co that phé quan cip tinh. Captopril disulfid c6 thé gy réi loan tiét niéu va réi
loan collagen mach méu, ting truéng cac tuyén, nhung hiém khi gay ra bénh ung
thu ac tinh [32].

M@t s6 cong trinh nghién civu vé tap captopril disulfid

Theo Hellen Karine Stulzer [71] va Julia Aparecida L. Souza [70] vé thir d6 6n dinh
vién nén captopril ¢ 40 + 2 °C, 46 am twong ddi 75 + 5%, captopril bi phan hay tao
captopril disulfid.

H CHs HO OH
K O o~
CH CH
SH C—0 12 0, = 3 3
H = -
’L cooH N s s N
2 . L/ S—
H e} o)

Hinh 1.2. Phan Grmg phan huy captopril véi tac nhan oxy khong khi
"Ngudn: Souza J. A. L. va cong sy, 2012" [70]

Do d6 captopril disulfid 1a tap chat lién quan caa captopril can phai dugc kiém soét.
- Céng trinh nghién ctu Waleed M.M. Mahmoud va Klaus Kiimmerer khao sat qua
trinh phan huy captopril trong méi trudng vi sinh, anh sang va nudc ciing cho thay
su oxy hoa captopril trong nuéc tao san pham captopril disulfid 1a cha yéu [53].

- Nghién cau cua Tak Yee Lee va Robert E. Notari vé ¢ on dinh caa dung dich
captopril & pH 6,6-8,0, nhiét do 32 °C, dudi &p suat oxy riéng phan 90-760 mmHg,
c6 va khong co ion Cu®* ciing cho két qua tao thanh captopril disulfid [49].

- Nghién ctru cua Torreggiani A va cong su vé phan ang giita captopril va ion Cu?*
cho thay khi ty 16 Cu®* va captopril 12 1 : 1, taa captopril disulfid s& tao thanh. O ty
16 0,5 : 1, hinh thanh phirc tan captopril voi Cu?* & pH 10 va mot phic khac khong
tan ¢ pH 3 [73].

- Nghién ctu cua Seema S. Badi va Suresh M. Tuwar vé dong hoc caa phan ng
oxy héa captopril véi tac nhan [Fe(CN)g]* & 27 °C trong méi trudng acid duoc diéu
chinh boi HCIO, va NaClO,, két qua cho ra san pham chu yéu 1 captopril disulfid
[22].



- Nghién cru cua Sing D va cong su vé qui trinh tong hop céac disulfid véi tac nhan
1a oxy khong khi, méi trudng [BMIM]-BF, va Na,COs, san pham chinh tir captopril
la captopril disulfid [69].

H \/k
S
SHJ<T=O 0,; Na,CO, 0)\(\5/ c=o0
N BMIM »r, |
2 Q/COOH [ 1 s G/COOH

Captopirl Captopril disulfid

Hinh 1.3. Tong hop captopril disulfid véi tac nhan oxy khong khi,
moi tru’(‘mg [BMIM]'BF4 va Na,CO;

"Nguon: Singh D. va cong su, 2010" [69]

- Nghién ciru ciia Schaefer J. P. vé su twong téc in vitro giita ché pham captopril 25
mg va FeSO, 300 mg cho thiy c6 su tao thanh phuc trong phan ng gitra Fe** véi
captopirl va captopril disulfid Ia tinh thé mau tring [64].

- Nam 1994, Alan F. Casy va Dewar di duya trén két qua phd NMR va MS cua
captopril, captopril disulfid va epicaptopril dé d& xuat qui trinh phat hién tap dong
phan va dya vao phd *H-NMR (400 MHz, DMSO-ds) dé phat hién tap oxy héa cua
captopril [25].

- Nghién cau cta Nafisur Rahman va Nishat Anwar vé tng dung dinh luong gian
tiép captopril dwa trén phan @ng oxy hoéa cia Fe** va phan ung tao phuc xanh cua
Fe?* vai K3[Fe(CN)s] ciing dé cap san phim oxy héa tao thanh 1a captopril disulfid
[57].

- Nam 2004, Takashi Nishikawa dd cong bd diéu kién sic ky dé phan tich 3 cap
ddng phan cis — trans, cis — cis, trans — trans captopril disulfid: pha dong acetonitril
— dém phosphat pH 6,8 va nhiét do cot thap hon 12 °C [60].

- Nam 2011, Raquel Nogueira di xdy dung qui trinh dinh luong tap chat cua
captopril, pha dong methanol — acid phosphoric, phat hién 4 tap chat, trong d6



captopril disulfid dugc tao thanh tur captopril trong acid hydrocloric 1 M, natri
hydroxyd 1 M va nudc oxy gia 3% [61].
- Mot nghién cau khac tong hop va thiét lap tap chuan captopril disulfid ciing thu
duoc captopril disulfid dat d6 tinh khiét 99,25% [11].
Tir cac nghién cau trén, ¢6 thé nhan dinh captopril disulfid 12 san pham phan hay
cua captopril dudi tdc dong cua moi truong nhu anh sang, oxy khong khi. lon cu?
tao phirc chat bén véi captopril nén khé tng dung. lon Fe?*, Fe** tao phuc kém bén
véi captopril nén Fe®* 13 tac nhan c6 kha ning téng hop captopril disulfid, tuy nhién
phirc chat tao thanh kho tinh ché. [BMIM]-BF, 1a méi trudng chon loc dé tong hop
captopril disulfid, nhung dat tién va kho tinh ché.
1.2. TONG QUAN TAP CHAT 7-ADCA va D-PHENYLGLYCIN CUA
CEPHALEXIN
1.2.1. Tong quan vé enzym penicillin acylase va sw ¢6 dinh h6a enzym
1.2.1.1. Enzym penicillin acylase
- Penicillin G acylase (PGA) di duogc thuong mai hoa va sir dung dé thiry phan géc
acyl cua penicillin G hoic cephalosporin dé tao thanh acid 6-aminopenicillanic (6-
APA) hoic acid 7-aminodesacetoxycephalosporanic (7-ADCA) 1 2 chét trung gian
chinh trong san xuat trén qui md cdng nghiép cua cac khang sinh p-lactam ban tong
hop. Mit khac, PGA con c6 thé duoc tng dung dé tong hop nhiéu khang sinh déng
gia nhu céc penicillin va cephalosporin ban tong hop, dua trén su két hop cua cac
dan xuat acid phenylacetic thich hop véi mot nhan p-lactam [44].
- Enzym PGA c¢6 thé duoc tao ra tir vi khuan, ndm sgi, nim men, actinomyces. Mot
diéu tha vi 1a cho dén ngay nay, chirc ning sinh hoc cua enzym ndy van chua duoc
sang t6. N6 khong c6 chiic niang chdng lai cac khang sinh penicillin ty nhién nhu
cac p-lactamase. O vi khuan Escherichia coli, gen md héa cho PGA nam trong
nhom gen lién quan dén chuyén hoéa cua acid 4-hydroxyphenylacetic, diéu ndy cho
phép dy doan n6 cé chirc nang trong sy phan hiy cua cac hop chat vong thom [44].
- Penicillin acylase dugc chia thanh 3 loai tiy theo loai co chat caa n6. Penicillin V

acylase (tuyp 1) c6 & luc véi cac dan xuat cua acid phenoxyacetic trong khi



penicillin G acylase (tuyp 11) c6 &i luc véi cac dan xuét caa acic phenylacetic. Tuyp
I 1a a-aminoacyl hydrolase dac bi¢t thuy gidi cac khang sinh a-aminoacyl B-
lactam. Cac enzym penicillin acylase duoc xép vao nhém enzym méi goi 1a N-
terminal nucleophile hydrolase hay NTN-hydrolase [44].

- Phwong phap san xuét cac khang sinh p-lactam ban tong hop bang enzym da duoc
nghién cau tir thap nién 1960. Co ché xuc tac chung duoc chap nhan lién quan dén
mét phic hop acyl-enzym trung gian, lién két nay sau d6 bi nhan p-lactam chen
vao. Qué trinh tong hop cac khang sinh B-lactam bing enzym c6 thé khai dau truc
tiép tir acid tw do, hodc tir mot dan xuat ester hodc amid. O truong hop dau, phai dbi
mat véi van dé kiém soat nhiét dong hoc, phai chuyén dich can bang phan tng vé
phia tao ra san pham. Mic du d c6 nhiéu cai tién trong viéc kiém soat nhiét dong
hoc cua qué trinh tong hop nhung chiéu phan tng nguoc lai (phan tng phan huy)
van la chiéu uu thé [44].

- Tré ngai chinh trong viéc kiém soat dong hoc cia phan wng tong hop chinh Ia
phan ng thuy giai di kém: thuy phan géc acyl hoat hda va phan huy khéang sinh,
giam hiéu suat tong hop khang sinh véi ti 1& phan ¢ng tong hop/ thuy giai
(synthesis/ hydrolysis — S/H) thap. Do vay, ti Ié S/H duoc st dung dé chi ra hiéu
suit caa qui trinh. Nhiéu nd luc duwoc thuc hién dé thay doi diéu kién phan tng nhu
t6i wu hoa pH, sir dung dung dich chat qué b&o hoa hoic dung enzym cé dinh héa,
hé théng tach loai san pham tai chd, hé hai pha long - long... Tuy nhién, c6 thé thiy
1a dic tinh dong hoc va ban chét cua chét xdc tac sinh hoc ¢ tac dong chinh 1én
hiéu suat ciia phan tng tong hop [44].

1.2.1.2. Cé dinh héa penicillin acylase

- Viéc cb dinh hoa enzym hién nay la phé bién, phan 16n dé giam thiéu chi phi gia
thanh enzym bang cach lam cho enzym c6 thé tai sir dung duoc nhiéu lan. Biéu nay
c6 nghia 13 enzym duoc c¢b dinh cau trdc vat ly, thuong 13 trén mot chat nén
polymer & dang céc hat hinh cau khéng tan vao trong dung dich. Viéc st dung mot
enzym dugc ¢d dinh héa 1a mét diéu thuan tién cho tién trinh tong hop béi vi n6 co

thé duoc tach loai mot cach dé dang bang céach sang loc trong khi viéc tach loai



enzym hoa tan ra khoi dung dich phan ang thi ton céng suc va tién bac. Thém vao
d6, enzym duoc ¢d dinh hoa co6 khuynh huéng 6n dinh hon 1a dang hoa tan. Tuy
nhién, mot s6 trg ngai 12 enzym méat di mot phan hoat tinh, thay doi dong hoc, va
viéc khuéch tan, chuyén khéi bi gisi han [44].
- Hién ¢6 5 phuong phap duoc ap dung dé cb dinh hda enzym (Hinh 1.4) [44]:

- Hap phu vat ly thdng qua hyc tinh dién hoic twong tac ky nudc trén bé mat.

- Lién két théng qua cau ndi ha hoc trén bé mat.

- Bit dinh trong mot nén gel c6 thé cho phép su khuéch tan cua céc phan tir
nhé co chat va san pham nhung giir lai enzym.

- Luu gitr vat ly trén mot mang ban tham.

- Cau ndi lién két hoa hoc giira cac phan tir enzym hoa tan hoic két tu enzym

gay két tua hodc enzym két tinh, thuong sir dung glutaraldehyd nhu cau ndi lién két.

Hinh 1.4. Cac phuong phap ¢ dinh enzym pho bién: hap phu (A), lién két (B), bat
dinh (C), luu giit trén mang (D), cau ndi tinh thé CLECs (E), va két tap CLEAs (F)

"Ngudn: Janssen H. A., Michiel Sheldon R. A., 2006" [44]

- Do dugc st dung trén qui md cdng nghiép dé thuy phan penicillin G, PGA ¢ dinh
hoa tré thanh mot linh vie duoc nghién cau rat nhiéu. Két qua 1a, mdi phuong phap
¢ dinh hda va gan nhu mdi loai gia mang trén Iy thuyét déu da duoc sir dung dé cb
dinh héa penicillin acylase. Nhiing gia mang nay gom: dan xuat agarose hoat hoa,
polyacrylamid va cdc copolymer acrylic nhu Eupergit C va Eupergit C 250 L
thuong mai, kieselguhr va celite, vat liéu silica (co cac 16 nano), cac mang ép nylon,
cau ndi két tap enzym (CLEAs), dong tu va két tinh (CLECS), cac dan xuét cau noi



gel gelatin copolymer, polyvinyl alcol, va mot polymer nhiét hoat “thdng minh” c6
thé két tua & nhiét do trén 32 °C. Phan 16n cac dang cb dinh hoa nay chi dugc
nghién ctu vai hoat tinh thuy giai cua penicillin G dé xac dinh sy 6n dinh cua
enzym cé dinh hoa [44].

1.2.2. Tong quan vé 7-ADCA

Tén qudc té: 7-ADCA, acid 7-aminodesacetoxycephalosporanic

Tén khoa hoc: acid (6R,7R)-7-amino-3-methyl-8-oxo-5-thia-1-azabicyclo[4.2.0]oct-
2-ene-2-carboxylic.

Cong thirc phan tir: CgHgN,O5S.

Khéi luong phan tir 214,24 g/mol.

Cong thirc ciu tao:

Hinh 1.5. C4u trdc hoa hoc cua acid 7-aminodesacetoxycephalosporanic

Nguon goc phat sinh: Cephalexin co thé 1an tap 7-ADCA vi day 1a nguyén liéu tong
hop cephalexin va enzym penicillin G acylase xtc tac qua trinh tong hop cephalexin
ddng thoi xuc tac qua trinh thuy phan tao 7-ADCA va D-phenylglycin [66].

béc tinh cua tgp 7-ADCA: 7-ADCA c¢6 thé giy doc tinh néu hit phai hoic nudt
phai, kich ung duong hd hap, mat, gay doc néu hap thu qua da va gay kich tng da
[67].

- Cephalexin duoc diéu ché bang phan tmng N-acyl hda 7-ADCA va D-phenylglycin.
Qui trinh diéu ché nay doi hoi nhiéu budc, ké ca viéc bao vé nhém amino cua D-
phenylglycin va nhém carboxyl cia 7-ADCA cho sy N-acyl héa va dung nhiéu
dung mdi c6 doc tinh cao. Qui trinh diéu ché cephalexin cua Fred G. Schreiber theo
hinh 1.6. [65].
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Hinh 1.6. So d6 diéu ché cephalexin bang phuong phap hoa hoc
"Ngudn: Schreiber Fred G., 1992" [65]

- Theo C.G.P.H. Schroén, tong hop cephalexin tir 7-ADCA va phenylglycin amid
xuc tac boi enzym Penicillin G acylase (PGA) ¢ dinh héa. So dd tong hop
cephalexin nhu hinh 1.7 [66].

M@t s6 cong trinh nghién ciru vé tong hep tap chat 7-ADCA

- 7-ADCA da duoc sur dung 1am nguyén liéu tong hop cac khang sinh nhém
cephalosporin nhu cephalexin, cefadroxil, cephradin ... C6 nhiéu tai liéu nghién ciu
téng hop chit nay nhung cha yéu véi muc dich san xuat lam nguyén liéu cong

nghiép trong tong hop khang sinh véi @6 tinh khiét chua cao.
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Hinh 1.7. So d6 tong hop cephalexin véi xtic tic enzym PGA
"Ngudn: Schroén C. G. P. H., Mohy Eldin M. S., Janssen A. E. M., Mita G. D.,
Tramper J., 2001" [66]

- Theo Jan Verweij, 7-ADCA va dan chit duoc tong hop tir 6-aminopenicillanic-
sulfoxyd bang cach chuyén thanh dang anhydrid sau d6 dun néng & nhiét 46 khoang
160 °C trong dung mdi hitu co khan véi mot acid khan ¢ kha ning ma roéng vong
penam thanh vong cephem. Sau d6 thity phan thu dugc 7-ADCA hoic dang mudi
cuaa no [75].

- Su thuy phan cua cephalosporin G thanh 7-ADCA bang penicillin G acylase ty do
[51] co dd tinh khiét 95,40 % thap hon so vai penicillin G acylase ¢é dinh [31] c6
do tinh khiét 98,5 %.

- Bovenberg va cong su di tong hop 7-ADCA tir penicillin G nhd hoat tinh mé rong
vong caa enzym tir Penicillium chrysogenum téi t6 hop [23].

- Theo Yeh va cong su, 7-ADCA dugc tong hop tir penicillin sulfoxyd bang cach

dun noéng véi sy hién dién caa mot mudi amoni hitu co xac tic va mot copolymer
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gom dimethylsilan va uré cho dén khi mé vong hinh thanh cephalosporanic (Hinh
1.8.) [45].

COCH COOH

Mé rong vong Thuy phan
TCMS/urea
oMo > Q \€< S >
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o
Hy || w s HzN s
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N F N
o CHs o) CHs
COOH COOH

Hinh 1.8. So d6 tong hop 7-ADCA theo Yeh va cong sy
"Nguén: Jinun B. Yeh, Lain-Tze Lee, 1994" [45]

1.2.3. Tong quan vé tap chat D-phenylglycin ciia cephalexin
Tén quéc té: D-phenylglycin.

Tén khoa hoc: acid (2R)-2-amino-2-phenylacetic.

Cong thtrc phan tir: CgHgNO,.

Khéi lwong phan tir: 151,16 g/mol.

Cong thuc ciu tao:

Hinh 1.9. Ciu trdc héa hoc cua D-phenylglycin

Nguon gac phéat sinh: Cephalexin c6 thé Ian tap D-phenylglycin vi day 1a nguyén
licu tong hop cephalexin va enzym penicillin G acylase xtc tac qua trinh téng hop
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cephalexin dong thoi xdc tac qua trinh thay phan tao 7-ADCA va D-phenylglycin
[66].

Péc tinh: D-phenylglycin c6 thé c6 hai néu hit phai, nuét phai hoac hap thu qua da,
c6 thé gay kich tmg duong hé hap, mat hoic gay di tng trén da [68].

M@t sé cong trinh nghién ciru vé tong hop tap D-phenylglycin

- Theo Machado George D. C., DL-phenylglycin duoc tong hop tir benzaldehyd,
dugc tao din xuat DL-N-acetyl. Sau d6 sir dung acylase |, enzym thay giai noi
amid, thay phan chon loc L-N-acetyl-phenylglycin. Tiép tuc thuy phan bing HBr
véi D-N-acetyl-phenylglycin khéng phan 1’1ng o trén thu duoc D-phenylglycin [52].

NHAc

CHO
1. KCN/NH4C| COOH AC 0 COOH
2. HCI AcONa

DL-phenylglycin DL-N- acetyl-phenylglycin
NHAC NH2
Acylase
COOH ©/\COOH
D-N- acetyl-phenylglycin L-phenylglycin

HBr

COOH

Hinh 1.10. So d6 tong hgp D-phenylglycin tir benzaldehyd
"Ngudn: Machado George D. C., Marlito Gomes Jr., Antunes O. A. C., Enrique G.
Oestreicher, 2005" [52]
- Alonso Fabio O.M. di tim thay mot chung Pseudomonas aeruginosa cé hoat tinh
enzym chuyén hda arylaminonitril thanh acid D-amino. Hoat tinh enzym nay dugc
tang cudng khi st dung dé tong hop D-phenylglycin tinh khiét quang hoc tir nguyén

liéu 2-phenyl-2-aminoacetonitril. Pé ting cuong tiém ning sir dung X(c tac, Cac Vi
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khuan Pseudomonas aeruginosa 10145 duoc ¢é dinh trong cac hat gel calci alginat
[20].

NH, NH,

CN
Pseudomonas aeruginosa 10145 cooH
>

Hinh 1.11. Tong hop D-phenylglycin bang phwong phap vi sinh vt
"Nguén: Alonso F. O. M., Oestreicher E. G., Antunes O. A. C., 2008" [20]

- D-phenylglycin tham gia tao mach nhanh trong qua trinh ban tong hop mét sé
thuc khang sinh nhém B-lactam (ampicilin, cephalexin, cefaclor). Piéu ché D-
phenylglycin trong nghién ciiu nay sir dung chat ban dau 1a benzaldehyd trén co s&
phan tng Strecker vai sy hién dién cia NaCN, NH,CI, hiéu suét phan rng dat
66,23% [2].

1.3. TONG QUAN TAP CHAT D CUA AMLODIPIN

Tén khoa hoc: 3-ethyl 5-methyl 2-[(2-aminoethoxy)methyl]-4-(2-clorophenyl)-6-
methylpyridin-3,5-dicarboxylat.

Cong thic phan tir: CyoH»3CIN,Os.

Khdi luong phan tir: 406,86 g/mol.

Cong thirc cau tao:

NH
O/\/ 2

COOCH,CH,

Cl

Hinh 1.12. Cau tric hda hoc caa 3-ethyl 5-methyl 2-[(2-aminoethoxy)methyl]-4-(2-
clorophenyl)-6-methylpyridin-3,5-dicarboxylat (tap D amlodipin)

Tinh chat: chat 1éng mau vang nau, tan nhiéu trong methanol, ethyl acetat,

diclorometan, cloroform, it tan trong nudc va dung moéi khong phan cuc [50].
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Nguon goc phét sinh: tap D cua amlodipin dugc hinh thanh khi vong 1.4-
dihydropyridin ctia amlodipin bi oxy hoéa thanh pyridin do tac dong anh séng trong
qua trinh bao quan [47].

H3C

Hinh 1.13. Nguon gbc hinh thanh tap D cta amlodipin
M@t s6 cong trinh nghién ciu vé tong hep tap D ciaa amlodipin
- Quy trinh téng hop D ciia amlodipin gom 6 giai doan [28], [72]
= Giai doan 1: Tong hop N-(2-hydroxyetyl)phthalimid [I1]
Cho 100 g anhydrid phthalic [I] ngung tu véi 41,2 g monoethanolamin ¢ 160-178
°C trong 4 gio. San pham duoc 1am ngudi nhanh trong nude 95 °C, sau d6 lam mat.

Loc va rira v6i nude 2 1an, 1am kho ¢ 90 — 95 °C trong 12 gio.

o (¢]

NH,
Ho N

o » NCH,CH,OH

(o) [¢]

Hinh 1.14. Téng hop N-(2-hydroxyethyl)phthalimid [1]

= Giai doan 2: Tong hop ethyl-4-(2-phthalimido ethoxy)acetoacetat [I11]

Cho 100 g N-(2-hydroxyetyl)phthalimid [II] phan wng véi 50 g 4-
cloroethylacetoacetat voi sy ¢6 mit cta natri hydrid trong toluen/nitrogen & -11 dén
-15 °C. Sau d6 dé phan tmg ¢ 25 — 30 °C trong 12 gio va ¢ 45 °C trong 1 gio. San
pham duoc 1am ngudi nhanh voi nude acid va chiét voi toluen. Thu hdi dung méi

dén cin & 60 °C.
(o] [e]

0 A )\/\/CI 0

NCH,CH,0H ———————J NCH,CH,0CH,COCH,COOCH,CH3

0 (0]

Hinh 1.15. Tong hop ethyl-4-(2-phthalimido ethoxy)acetoacetat [111]
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= Giai doan 3: Téng hop ethyl-2-(clorobenzylidin)-4-[2-
(phthalimido)ethoxy]acetoacetat [1V]

Cho 100 g ethyl-4-[2-phthalimidoethoxy]acetoacetat phan ung véi 67,5 ¢

orthoclorobenzaldehyd va pyridin acetic/benzen & 80-82 °C trong 12 gio, lam mat

dén nhiét 46 phong; thu hdi dung méi hitu co, cin xuét hién duoc rira bang hexan.

o

cl o
NCH,CH,0CH,COCH,COOCH,CH AN OCH o
25
—
cl o
[e) NN
o N
©/\0
i v
[ 4

Hinh 1.16. Tong hop ethyl-2-(clorobenzylidin)-4-[2-
(phthalimido)ethoxy]acetoacetat [IV]

= Giai dogn 4: Tdng hop phthaloyl amlodipin [V]
Cin ethyl-2-(clorobenzylidin)-4-[2-(phthalimido)ethoxyJacetoacetat [IV] duoc
ngung tu véi 153 g methylaminocrotonat trong acid acetic trong 16 gio, loc rira 2
1an v6i acid acetic va n-hexan, sau d6 1am kho & 6070 °C trong 8 gid, thu dugc 140
g san pham phthaloyl amlodipin véi do tinh khiét 97,5%.
Tinh ché phthaloyl amlodipin: 100 g phthaloyl amlodipin dugc hoa tan trong 250
ml aceton ¢ 45 °C va thém tir tir 90 ml nudce. Say kho tua thu duoc ¢ 50 °C trong 12
gio, thu duoc 93 g phthaloyl amlodipin véi d6 tinh khiét 99,9%.

¢}
HZNJ\)j\O/ y (0]
N OV\N
~ OC,Hs | |
COOC,Hs ¢
Cl

o
H
o)
o o N\ '§i© HzCOOC
nvi 4 v

Hinh 1.17. Tong hop phthaloyl amlodipin [V]

Cl

Giai doan 5: Oxy hoa phthaloyl amlodipin dé tao thanh 3-ethyl 5-methyl 2-[(2-
(phthalimido)ethoxy)]-4-(2-clorophenyl)-6-methylpyridin-3,5-dicarboxylat [V1].
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Cho 100 g phthaloyl amlodipin tic dung véi 27,9 g hén hop SiO, — HNO; trong
DCM trong 30 phut. San phdm sau phan tng duoc lic v6i dung dich NaHCO; b&o
hoa va dung dich NaCl bio hoa, sau d6 lam khan bang Na,SO, khan trong 20 phit.
Thu hdi dung méi thu dugc 3-ethyl 5-methyl 2-[(2-(phthalimido)ethoxy)]-4-(2-
clorophenyl)-6-methylpyridin-3,5-dicarboxylat [VI].

o

H N N
o NS b A o NS m
| Z

o)
COOCH,CH3 cooc COOCH,CH3
HzcooC HNO3 Ha

Y vi

Hinh 1.18. Oxy hoa phthaloyl amlodipin
= Giai dogn 6: Thuy phan san pham [VI] tao 3-ethyl 5-methyl 2-[(2-

aminoethoxy)methyl]-4-(2-clorophenyl)-6-methylpyridin-3,5-dicarboxylat [V1]

Quy trinh 1: Cho san pham [VI] vao binh ciu, thém DCM vao dé hoa tan. Cho
methylamin vao va khudy trong 12 gio ¢ nhiét 46 phong. San pham sau phan tng
duoc lic voi nude dé loai methylamin. Lép dung méi duogc lic véi dung dich HCI
10% dé chuyén amin tu do thanh dang mudi, sau d6 kiém hoa bang NaOH 10%,
chiét amin bang DCM.
Quy trinh 2: Cho san pham [VI] vao binh cdu 1 cd, thém toluen. Cho vao binh cau
dung dich hydrazin hoa tan trong methanol. Hén hop phan tmg dugc khudy & nhiét d6
phong trong 6 gio. Sau khi phan tng két thuc, loc bo tua roi lic dich loc voi nudc.
Loai bo 16p nudc, con 16p dung moi duge lic véi dung dich NaCl bdo hoa, lam

khan bang Na,SO,. C6 quay loai dung méi thu duoc san pham.

N\ o ;b N\ O/\/ NH,
a

COOCH,CH
H,CO0C COOCH,CH, o NHZ H,CO0C 2CHg

Hay NH,-NH,

Cl

Hinh 1.19. Thiiy phan san phim [VI] tao 3-ethyl 5-methyl 2-[(2-
aminoethoxy)methyl]-4-(2-clorophenyl)-6-methylpyridin-3,5-dicarboxylat [V11]
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- TUr nguyén liéu amlodipin besylat, qua 4 budc da tong hop duogc 3-ethyl-5-methyl-
2-[(2-aminoethoxy)methyl]-4-(2-clorophenyl)-6-methylpyridin-3,5-dicarboxylat
con goi la tap D. Cac san pham trung gian va san pham cudi duoc ching minh cau
trac va do tinh khiét bang nhiét d6 nong chay, sic ky I6p mong, phé IR, MS, *H-
NMR, “*C-NMR. San pham téng hop duoc gui dén 3 phong thi nghiém doc lap
danh gia tiéu chuan chat luong dé co thé ap dung vao viéc kiém tra chat luong
nguyén liéu va thanh pham chaa amlodipin [15].

1.4. TONG QUAN TAP CHAT A VA B CUA NIFEDIPIN

1.4.1. Tong quan vé tap A ciia nifedipin

Tén quéc té: Dehydronifedipin.
Tén khoa hoc: dimethyl 2,6 — dimethyl — 4 - (2-nitrophenyl) - pyridin-3,5-
dicarboxylat

Cong thirc phan tir: Ci7H16N,06. Khéi luong phan tir: 344,32 g/mol.

Cong thuc ciu tao:

Hinh 1.20. C4u tric hda hoc caa tap A nifedipin

Tinh chdt: tinh thé vang nhat, nhiét d6 néng chay 100-104 °C; tan tét trong
cloroform, acetonitril, methanol, kém tan trong n-hexan, khong tan trong nude [33].
Nguon goc phat sinh: nguyén nhan hinh thanh tap A cua nifedipin 1a do su oxy hoa
nifedipin dudi cac tac nhan oxy hoa [33].

H
N N

=

X

H,CO0C COOCHs  No, - Si0, H,COOC COOCH;

NO, NO,

Hinh 1.21. Sy hinh thanh tap A cta nifedipin
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béce tinh: dehydronifedipin gdy doc néu nudt phai. Khi ngd doc cap giy rdi loan tim
mach, ha huyét ap, loan nhip tim va céc tri¢u ching than kinh, khoé tho, phu né, mét
moi, d6 mat, ndn mira, nhirc dau. LDsg trén chudt 1a 1022 (mg/kg) [33].

Chat nay duoc cho 13 tic nhan giy ra doc nhimg nguoi dung nifedipin va tiép xuc
v6i anh sang, gdy do rat mat va vang da tiép xtc [19].

1.4.2. Téng quan vé tap B ciia nifedipin

Tén qudc té: dehydronitroso nifedipin.

Tén khoa hoc: dimethyl 2,6-dimethyl-4-(2-nitrosophenyl)-pyridin-3,5-dicarboxylat
Cong thtrc phan tir: C17H1gN»Os. Khbi lugng phéan ta: 328,32 g/mol.

Cong thirc ciu tao:

Hinh 1.22. Cau tric hda hoc cua tap B nifedipin

Tinh chdt: tinh thé mau xanh da troi, nhiét do néng chay 88-94 °C; tan tdt trong
methanol, dicloromethan, acetonitril, kém tan trong n-hexan, khong tan trong nudc
[34].

Nguon géc phat sinh: nguyén nhan hinh thanh tap B cua nifedipin la do su oxy hoa

nifedipin dudi cac tac nhan oxy hoa [34]

ZT

/

H,CO0C COOCH; uv, H,C00C COOCH,

Hinh 1.23. Su hinh thanh tap B cua nifedipin
Péc tinh: Tap B cua nifedipin cling tich liy tai mang té bao va gy doc cho mot s6

té bao Candida albicans [56].
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Tuy nhién gan ddy ciing c6 mot s6 nghién ctru cho rang tap B cua nifedipin tich liy
tai mang té bao va bao vé té bao khoi su oxy hoéa hodc bao vé té bao h@)ng cau khoi
su ly giai boi tia UV khi thtr nghiém trén cho [79].

1.4.3. Mt s6 cong trinh nghién ciru vé tong hop tap A va tap B ciia nifedipin

- Nghién ctru cua Al-Turk va cong su nim 1988 cho thiy nifedipin 1a mot hop chat
nhay cam véi anh sang. Khi chiéu sang dung dich nifedipin trong ethanol 95% bang
dén huynh quang dit cach 30 cm trong 4 gio sé chuyén hoan toan thanh san pham
oxy hoa. Su bién mAt cua hoat chét va su xuét hién cua san phélm oxy hoa dugc mod
ta bang dong hoc bac 0. San pham oxy hoéa boi 4nh sang phu thudc vao cudong do
chiéu sang va khoang cach tir dung dich t6i ngudn sang. Nghién ctru ciing cho thiy
dung dich nifedipin bi bién d6i nhanh nhét & pH 2 [21].

- M6t nghién ciru khac caa Ali S. L. nam 1989 cho thay nifedipin dang rin duoc
bao vé trong chai thuy tinh nau va dugc chiéu sang thi sau 2 thang ham luong
nifedipin giam khong c6 y nghia. Trong nghién ctru nay ciing cho thiy murc d6 phan
huy cua nifedipin trong cloroform, ethanol la tuong duong [19].

- Nam 1995, Henk De Vries va cong su di tong hop tap B nifedipin bang cach chiéu
tia UV hoic dé nifedipin duéi 4nh sang ban ngay. Két qua cho thay trong dung dich
methanol va dém phosphat pH 7,4 chi c6 duy nhit san pham dehydronitroso
nifedipin tao thanh va néu c6 mit glutathion thi san pham nitroso nay khong bén,
nhanh chong phan tmg déng vong lactam [76].

- Nam 1990, Satoshi Ogawa va cong su da nghién ctru vé toc d6 phan huy nifedipin
dudi anh sang. Két qua cho théy nifedipin dang bot nghién min hoac tho tir vién nén
déu co toc d6 phan hiy nhu nhau néu duoc goi bang gidy bong kiéng trong sudt,
phan huy hoan toan sau 120 gid. Nguoc lai néu duoc goi bang gidy mau, su phan
huy chi dat 35% sau 120 gio. Trong san pham tao thanh déu c6 mit ca hai din xuét
dehydronifedipin va dehydronitroso nifedipin [63].

- Nam 2006, Nagarajan va cong su da tién hanh oxy hoa vong 1,4-dihydropyridin
bang tac nhan bromosuccinimid trong dung moi methanol. Két qua thu duoc

khoang 85% cac dan xuit c6 nhom thé nitrophenyl [58].
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- Nam 2007, Satya Paul tién hanh oxy héa vong 1,4-dihydropyridin bang tac nhan
Se0; voi Si0, — P,0s trong dicloromethan, két qua khoang 82-85% san phém thu
duge véi cac dan xuat c6 nhom thé nitrophenyl [62].

- Nam 2009, Arash Ghorbani-Choghamarani oxy hda vong 1,4—dihydropyridin bang
tac nhan HNO; v6i PVP hoic SiO,. Két qua cho thdy ty 1& san pham
dehydronifedipin thu dugc rat cao tir 93-99%, thoi gian phan ang tir 3-47 pht [37].
- Nim 2011, Fatemeh Tamaddon va Zahra Razmi d3 tién hanh oxy hoa vong 1,4—
dihydropyridin bang cac tac nhan Ca(OCl),, KMnO,, NaOClI trong cac méi truong
khac nhau. Két qua cho thay san pham oxy hoa cao nhat thu dugc khi oxy héa bang
Ca(OClI), trong dicloromethan (hiéu suat 95% sau 30 phat) [36].

- Nam 2007, Nguyén Thi Kim Thanh va cong su di nghién ctu tao tap chat
dehydronifedipin (tap A) va dehydronitroso nifedipin (tap B) dé kiém tra su phu
hop caa hé thong sac ky long hiéu ning cao. Dung dich nifedipin trong methanol
duoc chiéu sang va dun nong khoang 4 gio. Két qua cho thiy c6 su tao thanh ca hai
tap A va B trong dung dich thu dwoc. Tuy nhién, ham luong nifedipin con rat 16n
[14].
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1.5. PHUONG PHAP KIEM NGHIEM VA GIOI HAN CAC TAP TRONG NGUYEN LIEU VA THANH PHAM

Bang 1.1. Phuong phap va gidi han céc tap trong nguyén liéu va thanh pham theo dugc dién Viét Vam va dugc dién tham

chiéu
Kiém nghiém tap captopril disulfid trong nguyén li¢u captopril
Dugc dién DBVN V [1] BP 2019 [24] USP 43 [74] EP 9 [35]
Cot Cyg (300 x 3,9 mm; 10 Cot Cy5 (300 x 3,9 mm; 10 um)  Cot Cyg (300 x 3,9 mm) Cot C15 (300 x 3,9 mm; 10
pHm) pm)
Detector UV: 210 nm. Detector UV: 210 nm. Detector UV: 220 nm. Detector UV: 210 nm.
Téc d6 dong: 1,5 mi/phdt. Téc d6 dong: 1,5 mi/phdt. Téc d6 dong: 1,0 mi/pht. Téc d6 dong: 1,5 ml/pht.
Phuong phap  Thé tich tiém: 25 pl. Thé tich tiém: 25 pl. Thé tich tiém: 20 pl. Thé tich tiém: 25 pl.
;zllj_(l-(:i,écnéCSK Pha dong A: acid phosphoric ~ Pha dong A: acid phosphoric - Pha dong: tetrahydro\fura}n trong Pha dong A: acid phosphoric
i - nudc (0,08 : 100). nudce (0,08 : 100). methanol (9 : 100) va acid - nudce (0,08 : 100).
Pha dong B: acid phosphoric ~ Pha dong B: Acid phosphoric - phosphoric (1 : 2000) (33 : 67). Pha dong B: acid phosphoric
- acetonitril - nudc acetonitril - nuéc - acetonitril - nuoc
(0,08 : 50 : 50). (0,08 : 50 : 50). (0,08 : 50 : 50).
Rura giai gradient. Rura giai gradient. Rura giai gradient.
Giai han <1,0% <1,0% <1,0% <1,0%
Kiém nghiém tap captopril disulfid trong vién nén captopril
Duoc dién DDBVN V [1] BP 2019 [24] USP 43 [74] EP 9 [35]

Phuong phap

Cot Cyg (250 x 4,6 mm; 10

Cot C1g (250 x 4,6 mm; 5 pm)

Cot Cyg (250 x 4,6 mm)
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HPLC, céac um). (Cot Ace Cyg la thich hop)
dieu kien SK' petector UV: 220 nm. Detector UV: 220 nm. Detector UV: 220 nm.
Tbc do dong: 1,0 ml/phut Téc do dong: 1,0 ml/phit Téc do dong: 1,0 ml/pht
Thé tich tiém: 20 pl. Thé tich tiém: 20 pl. Thé tich tiém: 20 pl.
Pha dong: methanol - nuéc - Pha dong: methanol - nuéc - Pha dong: Hon hgp methanol -
acid phosphoric acid phosphoric nudc - acid phosphoric
(550 : 450 :0,5). (550 :450:0,5). (550 : 450 : 0,50).
Gidi han <3,0% <3,0% <3,0%
Kiém nghiém tap 7-ADCA & D-phenylglycin trong nguyén liéu cephalexin
Dugc dién DBVN V [1] BP 2019 [24] USP 43 [74] EP 9 [35]
Cot C1g (100 x 4,6 mm; 5 um)  Cot Cyg (100 X 4,6 mm; 5 um)  Cot Cig (250 x 4,6 mm; 5 um)  Cot Cy5(100 X 4,6 mm; 5 um)
Detector UV: 220 nm. Detector UV: 220 nm. Detector UV: 254 nm. Detector UV: 220 nm.
Téc d6 dong: 1,5 ml/phut Téc d6 dong: 1,5 ml/phut Téc d6 dong: 1,0 ml/phut Téc d6 dong: 1,5 ml/phat
Thé tich tiém: 20 pl. Thé tich tiém: 20 pl. Thé tich tiém: 20 pl. Thé tich tiém: 20 pl.
Phuong p,hép Dung dich A: 1 g natri 1-
HPLC, cac
diéu kién SK Pha dong A: dém phosphat pH  Pha dong A: dém phosphat pH pentanesulfonat trang 1000 ml Pha dong A: dém phosphat pH

5,0; B: methanol
Rira giai gradient.

5,0, B: methanol
Ritra giai gradient.

nude va 15 ml TEA, diéu chinh
pH 2,5 bang acid phosphoric.
Dung dich B: 1 g natri 1-
pentanesulfonat trong 300 ml
nude va 15 ml TEA, diéu chinh

5,0, B: methanol
Rtra giai gradient.
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pH 2,5 bing acid phosphoric,
va thém 350 ml acetonitril va
350 ml methanol.

Rura giai gradient.

Gidi han 7-ADCA <1,0% 7-ADCA <1,0% 7-ADCA <1,0% 7-ADCA <1,0%
D-phenylglycin <1,0% D-phenylglycin < 1,0% D-phenylglycin <1,0% D-phenylglycin <1,0%
Kiém nghiém tap 7-ADCA & D-phenylglycin trong vién nang cephalexin
Dugc dién DDVN V [1] BP 2019 [24] USP 43 [74] EP 9 [35]
Phuong phdp  Khong quy dinh kiém tap Ban mong: Silica gel HF (Analtech  Khong quy dinh kiém tap
sac ky lop |a thich hop).
mong Hé dung méi khai trién: aceton -
dinatri hydrophosphat 7,2% - acid
citric 2,1%
(3:80 : 120)
Phat hién: thudc thir ninhydrin 0,1%
Gid6i han 7-ADCA <1,0%
DL-phenylglycin <1,0%
Kiém nghiém tap 7-ADCA & D-phenylglycin trong vién nén cephalexin
Dugc dién DDVN V [1] BP 2019 [24] USP 43 [74] EP 9 [35]
Phuong phap Khong quy dinh kiém tap Ban mong: Silica gel HF Khéng quy dinh kiém tap
sic ky 16p Hé dung mdi khai trién: aceton
mong - dinatri hydrophosphat 7,2%
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- acid citric 2,1%

(3:80:120)
Phat hién: thuéc thir ninhydrin
0,1%
Gidi han 7-ADCA <1,0%
DL-phenylglycin <1,0%
Kiém nghiém tap D amlodipin trong nguyén liéu amlodipin besilat
Duoc dién DDVN V [1] BP 2019 [24] USP 43[74] EP 9 [35]
Cot Cig (250 x 4,0 mm; 5 um).  Cot Cyg (250 x 4,0 mm; 5 um).  Cot C1g (150 X 3,9 mm) Cot Cyg (250 x 4,0 mm; 5 pum).
Detector UV: 237 nm. Detector UV: 237 nm. Detector UV: 237 nm. Detector UV: 237 nm.
Phuongphép ~ Téc do dong: 1,5 ml/phdt. Téc d6 dong: 1,5 ml/phdt. Téc d6 dong: 1,0 ml/pht. Téc d6 dong: 1,5 ml/phat.
HPLC, cac Thé tich tiém: 20 pl. Thé tich tiém: 20 pl. Thé tich tiém: 10 pl. Thé tich tiém: 20 pl.
dieukienSK- by o dong: Pha dong: Pha dong: dém pH 3,0 : Pha dong
amoni acetat 0,23% - methanol  amoni acetat 0,23% - methanol methanol : acetonitril amoni acetat 0,23% - methanol
(30 :70) (30:70) (50:35:15) (30:70)
Gidi han <0,3% <0,3% <0,3% <0,3%
Kiém nghiém tap D amlodipin trong vién nén amlodipin
Duoc dién DDVN V [1] BP 2019 [24] USP 43 [74] EP 9 [35]
Phuongphap ~ COt Cis (150X 3,9 mm; 5um)  Cot C15(100 x 4,6 mm; 2,6 Cot Cy5 (150 x 3,9 mm; 5 um).
HPLC, c4c um) (Kinetex Cyg thich hop)

diéu kién SK

Detector UV: 237 nm. Detector UV: 238 nm. Detector UV: 237 nm.
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Téc do dong: 1,0 mi/phdit.

Téc do dong: 0,6 mi/phdit.

Téc do dong: 1,0 mi/phuit.

Thé tich tiém: 10 pl.

Thé tich tiém: 10 pl.

Thé tich tiém: 50 pl.

Pha dong: dém TEA pH 3,0 -
methanol - acetonitril

(50 :35:15)

Dung dich dém TEA pH 3,0:
Hoa tan 7,0 ml trietylamin
trong 1000 ml nudc,

diéu chinh d&én pH 3,0 + 0,1
bang acid phosphoric.

Pha dong A: kali
dihydrophosphat 0,03 M pH
3,0 - methanol (45 : 55).
Pha dong B: kali
dihydrophosphat 0,03 M,
diéu chinh dén pH 3,0 -
methanol (30 : 70).

Pha dong: methanol -
acetonitril - @&m

(35:15:50)

Dung dich dém: Thém 7,0 ml
TEA/1000 ml c6 chira 900 mi
nude, diéu chinh dén pH 3,0 +
0,1 bing acid phosphoric.

Gidi han <0,25% <0,5% <1,0%
Kiém nghiém tap A va B nifedipin trong nguyén liéu nifedipin
Dugc dién DBVN V [1] BP 2019 [24] USP 43 [74] EP 9 [35]
Cot C1g (150 X 4,6 mm; 5 um).  Cot Cig (150 X 4,6 mm; 5 um)  Cot Cyg (250 x 4,6 mm; 5 um).  Cot Cig (150 X 4,6 mm; 5 um)
Detector UV: 235 nm. Detector UV: 235 nm. Detector UV: 235 nm. Detector UV: 235 nm.
Phuong phap ~ Toc do dong: 1,0 ml/phit. Téc d6 dong: 1,0 ml/phut Téc d6 dong: 1,0 ml/pht. Téc d6 dong: 1,0 ml/phat
HPLC, cac Thé tich tiém: 20 pl. Thé tich tiém: 20 pl. Thé tich tiém: 25 pl. Thé tich tiém: 20 pl.
dicu kign SK Pha dong: Pha dong: Pha dong: acetonitril- methanol Pha dong:
acetonitril — methanol - nuéc acetonitril - methanol - nuéc -nuoC acetonitril — methanol - nuéc
(9: 36 : 55). (9: 36: 55). (25 :25:50) (9: 36: 55)
Gidi han A<0,1%; B<0,1% A<0,1%; B<0,1% A<0,2%; B<0,2% A<0,1%; B<0,1%
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Kiém nghiém tap A va B nifedipin trong vién nén nifedipin

Dugc dién DDBVN V [1] BP 2019 [24] USP 43 [74] EP 9 [35]
Phuong phap  Cot Cyg (250 x 4,6 mm; 5 um).
HPLC, cac Detector UV: 235 nm.
dieukién SK- T8¢ d6 dong: 1,0 ml/phat
Thé tich tiém: 20 pl.
Pha dong: acetonitril —
methanol - nude (9: 36: 55)
Gidi han A<0,5%; B<0,5%
Kiém nghiém tap A va B nifedipin trong vién nang nifedipin
Duoc dién DDVN V [1] BP 2019 [24] USP 43 [74] EP 9 [35]
Cot Lichrosorb RP18 la thich  Cot Cyg (250 x 4,6 mm; 5 um)
hop (250 x 4,6 mm; 5 um)
Thé tich tiém: 25 pl.
Ph ha
wngl? P Detector UV: 220 nm. Detector UV: 265 nm.
HPLC, cac - -
diéu kién SK Toc do dong: 2,0 ml/phat Toc do dong: 1,0 ml/phat
Pha dong: acetonitril — Pha dong: acetonitril —
methanol - d¢m borat pH 8,0 methanol - nuéc
(9: 36: 55) (25 : 25 :50)
Gidi han A<1,0%; B<0,5% A<2,0%; B<0,5%
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1.6. CHAT CHUAN POI CHIEU

1.6.1. Dinh nghia va phan loai

Nguyén liéu ddi chiéu (NLDC) 1a nhitng nguyén liéu c6 su dong nhat va 6n dinh vé
mét hoac mét sé tinh chat, duoc thiét lap dé phu hop voi mot qué trinh s dung
hodc do lwdng da dinh sin. Mot cach tong quat, NLDC duoc chia thanh 3 nhom:
NLBDC vé thanh phan héa hoc; NLDC vé tinh chat vat li; NLPC vé dic diém ki
thuat. Trong nganh phan tich hoc, NLDC duogc chia thanh 5 nhom co ban nhu sau:
cac dung dich chuan va hdn hop khi chuan; cac NLDC trong chit nén; cac NLDC
hoa — Ii; cac vat ddi chiéu hodc mau ty tao dé ddi chiéu; cac chat tinh khiét [41].
Céc chat chuan ddi chiéu (CCPC), mot sb tai liéu con goi 1a chat dbi chiéu hoa hoc
hay CCPC hoa hoc, 1a NLDC thudc nhém cac chét tinh khiét. Theo WHO, CCBC
duoc dinh nghia nhu sau: “CCPC héa hoc 1a nguyén liéu ddng nhit, x4c thuc, dugc
st dung trong céc phép tha vat If va hda hoc ma & dé cac tinh chét caa né dugc so
sanh véi cac tinh chat cia san pham dugc kiém tra, voi do tinh khiét phd hop Véi
muc dich st dung” [77].

Vi dinh nghia nay, CCBC duoc phan loai theo cac mic d6 nhu sau:

- Chadt chudn doi chiéu hoa hoc goc (Primary chemical reference standard, PCRS):
la mot chat duogc thira nhan rong rai, ¢ cac chi tidu chat luong (CTCL) pht hop véi
tai liu cong bd, c6 ham lugng dugc chap nhan sir dung 1am chuan dinh lugng ma
khéng can phai so sanh véi mot chat hoa hoc khac. Cac PCRS c6 thé tim duoc tir
cac ngudn sau: trung tdm hop tdc vé CCPC cua WHO; Hoi dong duoc dién
(HPDP) Chau Au; cac phong thi nghiém (PTN) tryc thuoc caia HPDP Anh,
HPDD M5,

- Chadt chudn doi chiéu héa hoc qudc té (International chemical reference standard,
ICRS): 1a mot PCRS duoc thiét 1ap boi uy ban chuyén gia cia WHO Vé tiéu chuan
chét luong caa céc ché pham duoc dung. ICRS duoc st dung chu yéu trong cac
phép thir vat 1i, hda hoc, dinh lugng cua cac chuyén luan dugc pham dugc cong bd

trong duoc dién quéc té.
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- Chdt chudn déi chiéu héa hoc thiz cdp (Secondary chemical reference standard,
SCRS): 1a mot chat ddi chiéu hda hoc ma céc tinh chat hay CTCL cua nd duoc Xac
dinh bing cach so sanh voi mot PCRS. SRCS lai dugc chia thanh hai loai: i) SCRS
“chinh thic” 1a mot SCRS khu vuc hay quéc gia; ii) SCRS lam viéc 1a mot SCRS
do mét nha san xuat (NSX) hoic mot PTN cung cap. SRCS do ASEAN, do céc
PTN cua cac HPDD, vién kiém nghiém qudc gia thiét lap duoc xép vao nhom
SCRS “chinh thac”, néu trong qua trinh thiét Iap chuan c6 st dung PCRS dé so
sanh. Qua trinh thiét 1ap, phan phdi chat déi chiéu hoa hoc duoc dién do cac HDDD
thuc hién va tuan theo cac huéng dan cua 1SO [41].

Viéc phan loai trén khong mang ¥ nghia tuyét d6i, chang han, mot SCRS nhu chuan
qudc gia hodc chuan ASEAN c6 thé duge coi nhu mot PCRS dé thiét lap cac chuan
PTN hoic chuan nha san xuét.

1.6.2. Thiét lgp, bdo qudn va phén phoi chit chudn doi chiéu goc

PCRS duoc thira nhan rong réi vi vay qui trinh thiét [ap PCRS phai duoc ban hanh
boi cac té chic c6 tham quyén va tuan tha nghién ngat. Qui trinh thiét 1ap PCRS
bao gém céac budc nhu sau:

- Pdnh gid nhu cau PCRS

Truée khi tién hanh thiét 1ap mot PCRS phai danh gia xem viéc phat trién mot
CCDHC c6 thuc su 1a can thiét khdng, viéc d6 doi hoi ngay tir khi xay dung tiéu
chuan va phuong phap kiém nghiém cho mot chat mai can phai xem liéu mot qui
trinh ndo d6 co thé thay thé bai mot mot qui trinh khéc thoa man yéu ciu twong
duong ma khong can phai dung dén CCDC hay khong.

- Lira chon nguon nguyén liéu ding dé thiét ldgp CCDC tir nha cung cap: nguyén
liéu sir dung dé thiét 1ap CCPC thudong dugc lya chon tir cac 16 san xuét nguyén
liéu c6 chat lwgng tét nhat va duoc cung cap bai cac NSX dugc pham. Mot chat dbi
chiéu dy kién sir dung cho phép thir dinh tinh bang phwong phép IR hay phuong
phap sic ky 16p mong (SKLM) khong yéu cau co do tinh khiét quéa cao, trong khi
d6 cac nguyén liéu duoc sir dung thiét 1ap chuan dé dung trong dinh lwong nén cé

d6 tinh khiét it nhat 99,5% hoic cao hon nita. Pé dap tng cho yéu cau cia mot chat
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dbi chiéu, can xem xét anh huéng cua tap chat dén phép do trong khi dinh luong.
Nhiéu nghién ciru di chi ra rang cac tap chat cd tinh chat Ii hda hoc tuong tu nhu
chét chinh c6 thé khdng 1am anh hudéng dén gia tri st dung cua cac CCPC, nhung
mét luong Vét tap chat co tinh chat hda hoc khac han hop chat chinh c6 thé 1am cho
viéc sur dung cac CCDC d6 trd nén khdng con phu hop nira.

- Danh gia muc dich su dung cua PCRS:

+ CCPC ding cho phép thir dinh tinh: thong thuong chi can két qua danh gia tir
mot PTN du tiéu chuan.

+ CCPC ding cho phép thir dé tinh khiét: yéu cau md ta dac tinh rong hon so véi
phép thir dinh tinh, dic biét khi sir dung trong cac phép thir giéi han. Néu sir dung
ki thuat SKLM, thuong dé nghi do tinh khiét téi thiéu (> 90%), nhung yéu cau do
tinh khiét cao hon (> 95%) ddi véi ki thuat HPLC hoic GC. Thong thuong chi can
mot PTN tham gia danh gia CCDC dung cho phép thir d6 tinh khiét. Néu CCHC
dugc phan lap hoic didu ché lan dau tién thi can tién hanh mot s phép thir hoa li
nhu phd NMR, phé MS va phan tich nguyén t6 ¢é md ta dac tinh.

+ CCPC dimng cho phép dinh lwong: pham vi cac phép thir rat rong, st dung nhiéu
ki thuat da duoc thiét 1ap va tham dinh, bao gém cac phuong phap da duoc sir dung
dé danh gia tiéu chuan chét luong (TCCL) trong dugc dién. Khi dinh lugng cac
CCPHC bang cac phuong phap khong dic hiéu, nhu do quang phd UV hay so mau,
can phai xac dinh ham lugng nude va lugng dung moi ton du. Khi dinh lugng bang
cac phuong phap dic hiéu, can phai xac dinh ham lugng tap chat. Trong truong hop
nay, khuyén khich sir dung thém cac phuong phap tuyét doi dé dinh lugng chat
chinh.

+ CCDC ding dé hiéu chuan thiét bi: yéu cau pham vi cac thir nghiém danh gia
tuong tuy CCDC dung cho phép dinh lugng.

- Lyra chon PPPT dé danh gid PCRS

Céc phuong phap lya chon dé danh gia cac CCDC chia thanh 2 nhoém: nhém céc
phuong phap dinh tinh va nhém cac phuong phap dinh luong.
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+ Nhém cdc phirong phdp dinh tinh: thuong ding phd IR. Truong hop khéng c6
CCHC lién két hoic thiéu cac dir liéu vé cac dic tinh cia CCDC, can phai xac minh
nhan dang cta chit d6 bang mot sb ki thuat dung dé mé ta dac tinh mot chat mai,
nhu nghién ctu tinh thé hoc, phd NMR, MS, phan tich nhém chirc, va cac phuong
phap khac c6 thé, dé dam bao moét CCBC dugc mo ta dic tinh day dua.

+ Nhém cdac phwong phdp dinh lwong: cac PPPT &p dung phai c6 méi lién hé véi
muc dich sir dung du kién. Cac PPPT c6 thé chia thanh ba nhom sau: cic phuong
phap can chat CCDC ngoai nhu sic Ky, quang pho; cac phuong phap chi phu thudc
vao tinh chat dong hoc noi tai cia chat nhu PPPT d6 hoa tan caa cac thanh phan rin
trong dung moi, quét nhiét vi sai; cac phwong phap khac.

- Xdc dinh gia tri dn dinh (GTAD)

GTAPD dugc xac dinh dya trén két qua cia chwong trinh hop tac giita cac PTN st
dung cac PPPT khéc nhau. Céac két qua phan tich cia cac PTN tham gia duoc tap
hop lai dé danh gia theo phuong phéap thong ké dugc qui dinh cu thé trong qui trinh
phan tich. Thong thuong cac gié tri nay duoc tap hop tr 5 PTN doc lap tham gia
thiét 1ap chuan.

- Xdc dinh théng tin can cung cap kém theo PCRS

Nhan cia PCRS phai c6 dii nhiig thong tin sau ddy: tén thich hop caa mot chat,
thong thuong hay ding tén khong s¢ hitu qubc té; tén co s thiét 1ap PCRS; khéi
lwong xap xi caa nguyén lidu dung trong bao bi; sé 16 hoic sé kiém soét.

- Péng géi, bao quan, nghién cizu dé on dinh

+ Dong goi: lugng nguyén liéu dong cho mét lo nén du cho cac phép thir co lién
quan va chi nén da cho mot lan sir dung, yéu cau nay chat ché hon ddi véi cac
CCPC dé& hat am. Khi can déng goi mot lwong cac chat CCPC rat nho d6i voi cac
chat dat tién hay kho kiém, dé dam bao do dong déu, nén pha miu thanh dang dung
dich sau d6 lam kho lam phuong phap bay hoi hoac dong kho.

+ Bdo quan: diéu kién bao quan & nhiét do khoang 2 — 8 °C véi d6 bao goi ngin

duoc su hap thu am, tranh anh sang la phi hop cho da sé cac chat d6i chiéu hoa



32

hoc. Cac lo chat d6i chiéu khong duogc mé cho dén khi can bang vé nhiét do PTN dé
ngan qua trinh hap thy am.

+ Nghién citu dé 6n dinh: @6 6n dinh cua chit CCDBC dugc kiém soat bang cach
danh gia lai theo dinh ky ¢ diéu kién bao quan. Chat dbi chiéu khéng chi dinh han
ding, phan 16n dugc thay thé bang 16 san xuit méi khi c6 nhitng bién déi thugc tinh
riéng quan trong dugc ghi nhan sau khi dugc danh gia lai theo chu ky quy dinh [77].
1.6.3. Thiét lap, bdo qudn va phéin phéi chét chudn doi chiéu thir cdp

Trén co so tham khao qui trinh thiét l1ap PCRS, cac HPDD qudc gia hay khu vuc
hodc cac PTN duoc 1y quyén ciia co quan quan 1i dugc quéc gia xay dung qui trinh
thiét 1ap SCRS cua co s& d6. Viéc thiét 1ap SCRS dura trén PCRS thuong duoc tién
hanh do nhu cau thyc té, khi nguén PCRS khong du cung cip cho nhu ciu sir dung
trong cong tac nghién cau va dam bao chit lugng thudc. Gia tri an dinh cia SCRS
thong thuong duoc xir Ii thong ké tir két qua caa 3 PTN doc lap tham gia thiét lap
chuan.

Viéc phan loai SCRS mang ¥ nghia trong ddi. Mot SCRS caa khu vic hay quéc gia
c6 thé dugc coi 1a chat chuan so cip dé thiét 1ap chat chuan PTN cua cac PTN hoac
cac NSX duoc pham. Trong trudng hop ndy, cac chat chuan khu vuc hay quéc gia
duogc goi 1a chuan lién két [26], [27].

Theo qui dinh cua ASEAN, chuong trinh danh gia lai CCBC ASEAN (ACRS) duogc
thiét ké dé phat hién cac dau hiéu sém cua qua trinh phan hay bang cac ki thuat
phan tich phi hop. Cac ki thuat ndy phai dap ung duoc cac yéu cau: sir dung luong
Mau it, tién hanh nhanh, d6 nhay cao [26], [27].

Tan suat va c& miu dung cho danh gia lai phu thuoc mot s yéu td nhu d6 6n dinh
ciia CCDC, db bao goi, niit dong cua dd bao gbi, diéu kién bao quan, do am, tinh
chat vat Ii va myc dich sir dung cia CCDC. Béi voi ACRS tan suat danh gia lai
duoc qui dinh nhu sau: 3 nam ddi véi CCDC dung cho phép thir héa hoc, 2 nim déi
Vi CCPC dung cho phép thir vi sinh, 1 nam d6i véi céc chat dac biét nhay cam.
Chuong trinh danh gi4 lai thuong bao gom mat sé thir nghiém sau [26] :

- Xéc dinh ham lugng nudc, mat khdi lugng khi say kho.
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- Xéc dinh tap chat bang HPLC hoic SKLM.

- Xac dinh ham lwong chat chinh.

- X4c dinh d¢ tinh khiét bang DSC, néu thich hop.
Chuong trinh dénh gia lai duoc tién hanh boi cac PTN tham gia thiét 1ap SCRS ban
dau. Khi két qua xac dinh lai gié tri 4n dinh c6 sai khac tir 1% tré xudng so véi gia
tri ban dau thi khdng phai diéu chinh gia tri an dinh trén chiing chi phan tich, néu
viéc xac dinh lai gié tri an dinh cho thay sai khéc trén 1% so véi gia tri an dinh ban
dau thi phai céng bd diéu chinh lai gia trj an dinh trén chtng chi phan tich [27].
1.6.4. Xdy dwng tiéu chudn chit lwong dinh gid chit chudn doi chiéu va yéu cau
ciia qui trinh phén tich
Tiéu chuan chat lugng cia CCDC bao gébm ¢6 cac CTCL va PPPT. Tiéu chuan chat
lwong cia mot CCHC duoc xay dung dua trén cac yéu td nhu tiéu chuan chat lwong
cta cac hop chat duoc s dung lam CCPC duoc cdng bd trong dugc dién hoac tiéu
chuan chat luong caa NSX, cac dic diém thudc vé ban chat cua vat li, hda hoc cua
chat nghién ctu va muc dich str dung caa CCBC. PPPT sur dung dé danh gia cac
CTCL cta CCPC phai 1a cac phuong phap chinh thdng trong duoc dién, va Ia
phuong phap du kién s& sir dung dé danh gia mau bang CCDC d6. Chang han mot
CCDC dy kién thiét 1ap cho muc dich dinh lwong bang vi sinh vt thi gia tri an dinh
hay ham luong caa CCDC d6 phai duoc xac dinh bang chinh phuong phép dinh
lwong Vi sinh sau khi hop chat d6 da duoc so bo danh gia bang cac phép thu hoa
hoc dat yéu cau [77].
Cac CTCL thong thudng hay dugc céng bd trén ching chi phan tich cia CCDC: mb
ta, dinh tinh, pH, kim loai ning, ham luwong nudc, ning suat quay cuc, cin sau khi
nung, diém chay, do trong va mau sic dung dich, giam khéi luong do say khé, tro
sulfat, tap hiru co bay hoi, tap chat lién quan, dinh lugng.
Mot s6 PPPT chinh thong trong duoc dién hay dung dé xac dinh cac CTCL cua hoat
chét hodc thanh pham thudc:
+ Pinh tinh: IR; HPLC; SKLM; UV-Vis; diém chay.
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+ Do tinh khiét: cac ki thuat sic ki nhw HPLC, SKLM dung dé xac dinh tap chat
lién quan, GC ding dé xac dinh dung moi hitu co bay hoi hoic ton du dung mdi;
xac dinh gbc quay cuc riéng; do pH; quét nhiét vi sai; xac dinh kim loai nang; xac
dinh tro sulfat; d6 am; giam khdi luong do sdy (siy thuong/siy chan khong); ham
luong nudc.
+ Pinh lwgng: HPLC; UV-Vis; chuan d thé tich; dinh lwong bang vi sinh
Cac CCPC du kién duoc thiét lap 1a CCDBbC thu cép, tuan theo hudng dan cua
WHO, ASEAN trong qua trinh thiét lap chuén [26], [27], [77].
1.6.5. Tinh hinh nghién ctru chét ddi chiéu trong va ngoai nuéc
Tai Viét Nam, Vién Kiém nghiém thudc Trung wong va Vién Kiém nghiém thuéc
TP. H Chi Minh 13 hai don vi duoc Bo Y té giao nhiém vu thiét 1ap chat chuan
dugc dién Viét Nam va chuan phong thi nghiém cung cap cho hé théng kiém
nghiém trén toan qudc.
Tinh dén thoi diém thang 08/2020, quy chat chuan cua hai Vién c6 khoang 643 chat
chuan héa dugc va khoang 40 chat chuan ¢ ngudn gbc tir duoc liéu. Trong d6 co
khoang 35 tap chuan [80], [81].
Hién nay, trén thé gidi viéc nghién ciu va phan phdi chat ddi chiéu chu yéu phét
trién manh & cac nuéc ¢d nén céng nghiép dugc pham tién tién nhu Anh, My, Puc,
Nhat Ban, Trung Quéc, ... Tuy nhién, gia thanh chat chuan phan Ion rat dit va thoi
gian dat hang cho mot san pham twong dbi dai tir vai tuan tham chi vai thang gay
anh huong khong nho dén cong tac kiém nghiém va nghién cau khoa hoc.
Mot s6 nha cung cap chat dbi chiéu:

— USP (M¥) cung cap chét ddi chiéu goc phuc vu cho yéu cau kiém nghiém

theo cac chuyén luan USP/NF.

— Sigma-Aldrich (buc)

— Dalton, Atkin, ....
Riéng cac tap chuan trong pham vi nghién ctu caa luan an duoc cung cap boi mot

s6 nha cung cip nude ngoai nhu sau:



35

STT Tap chat Nha cung ciap S6 CAS
TRC
1 Captopril disulfid USP 64806-05-9
Merck
USP
2 7-ADCA : 22252-43-3
Sigma
_ USP
3 D-phenylglycin - 875-74-1
Sigma
LGC
4 D-amlodipin USP 113994-41-5
Sigma
o USP
5 Nifedipin A - 67035-22-7
Sigma
o USP
6 Nifedipin B 50428-14-3

Sigma
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. NGUYEN VAT LIEU - POI TUQNG NGHIEN CUU

2.1.1. Pdi twong nghién ciru

Go6m 6 chat hoa hoc 1a tap chit lién quan cua thude va nguyén liéu 1am thudce:

- Tap chét captopril disulfid cua captopril: acid (2S,2'S)-1,1'-disulphandiylbis[2-
methyl-1-oxopropan-3,1-diyl]-bis[pyrrolidin-2-carboxylic].

- Tap chat 7-ADCA cua cephalexin: acid (6R,7R)-7-amino-3-methyl-8-oxo-5-thia-
1-azabicyclo [4.2.0] oct-2-en-2-carboxylic (acid 7-
aminodesacetoxycephalosporanic).

- Tap chat D-phenylglycin caa cephalexin: acid (2R)-2-amino-2-phenylacetic.

- Tap chit D cia amlodipin: 3-ethyl 5-methyl 2-[(2-aminoethoxy)methyl]-4-(2-
clorophenyl)-6-methylpyridin-3,5-dicarboxylat.

- Tap chat A caa nifedipin: dimethyl-2,6-dimethyl-4-(2-nitrophenyl)-pyridin-3,5-
dicarboxylat.

- Tap chat B caa nifedipin: dimethyl-2,6-dimethyl-4-(2-nitrosophenyl)-pyridin-3,5-
dicarboxylat.

2.1.2. Nguyén vat liéu thir nghiém

Bang 2.1. Mot s6 nguyén liéu, chat chuan ding trong nghién cau

Ak X% ; bj tinh
Stt Tén chat Nguon goc Muc dich -z
khiét
1  Captopril Vién KN thuéc Tp.HCM  Chatchuan  99,09%
2  7-ADCA EP Chatchuan  99,5%
3 D-phenylglycin Sigma Chat chuan 99%
4  Captopril Ch.Pharmaceutical Nguyén ligu 100,65%
5  Dehydronifedipin USP Chatchuan  99,5%
6  Dehydronitrosonifedipin USP Chatchuan  99,5%
7 Amlodipin Vién KN thuéc Tp.HCM  Chatchuan  100%
8  D-amlodipin LGC Chatchuan  91,5%
9  Nifedipin Vién KN thuéc Tp.HCM  Chatchuan  99,5%
10 Cephalexin Lupin Nguyén licu  99,5%
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A A A £ , bo tinh

Stt Tén chat Nguon goc Muc dich x
khiet

11  Nifedipin Moehs Nguyén liéu 99%
12 Amlodipin Ercros Nguyén licu  99,5%
13 Phthaloyl amlodipin Changzhou Ruiming Nguyén ligu  99,79%

Bang 2.2. Mot s6 dung mdi, hba chat dung trong nghién ctu

Stt  Hoéa chat — dung moi Xuat xir Tinh khiét
1 Acetonitril Scharlau 99,9%
2  Acid phosphoric Merck 85,0%
3 Hydrogen peroxyd 30% Xilong 30,0%
4 lod Xilong 99,5%
5 Kali permanganat Xilong 99,5%
6  Sat (I11) clorid hexahydrat Xilong 99,0%
7 Kali dicromat Jinhuada 99,8%
8 Kaliiodid QREC 99,5%
9 Methanol Jinhuada 99,5%
10 Ethanol Xilong 99,7%
” Enzym pen,icil‘lin G acylase c6 dinh B 265 unitg
hoa trén chat nén polymer
12 Aceton Chemsol 99,7%
13 n-hexan Chemsol 100%
14  Dicloromethan Chemsol 99,7%
15 Acid hydrocloric Xilong 37,0%
16 Dinatri hydrophosphat Merck 99,0%
17 Cloroform Xilong 99,0%
18 Methylamin Merck 99,0%
19 Hydrazin Merck 99,0%
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2.1.3. Trang thiét bi
Bing 2.3. Trang thiét bi chinh ding trong nghién ciu

Stt  Trang thiét bi Dong may Xuat xir Nuc san
Xuat

g Can phantich 5 so AB- 1126461658 Mettler Thuy Si
265S
Can phan tich 4 s6 GH - Mettler N

2 oo 1120280620 Toledo Thuy si
Cot sac ky Gemini NX

3 CI8110A 00G-4454-E0 Phenomenex My
(250 x 4,6 mm; 5 um)
Hé théng HPLC - PDA .

4 " L21455401307AE h
Shimadzu 2030C3D 5540130 Shimadzu Nhat
Hé théng HPLC - PDA

5 CBM 20A - PDA va 12010512991 Shimadzu Nhat
SPD-M20A

6 \"/'?Sthﬁng HPLC-UV- | 202446-05893CR  Shimadzu Nhat
May sic ky long dicu

7 ché Shimadzu Prep. LC- L2054900462 Shimadzu Nhat
20A
May quét nhiét vi sai N

8 DSt 020 1732 TA M§

g May quang pho hong 52600105 Shimadzu Nhat
ngoai (IR) Prestige-21 :

10 (A auangpho UV - A11675400763  Shimadzu Nhat
Hé thng Shimadzu LC- : .

11 e o L 20695002360 Shimadzu Nhat

12 Moy conghuong tu hal  7115310/MSC10195  Bruker My
May do phd hong ngoai N

13 oe0 FTIR AUP1300292 Thermo M§

14 May do ning suat quay 4181140028 Kruss Pirc

cuc Kruss Optronic
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Stt  Trang thiét bi Dong may Xuét xir Nu)’((:jcéian
P8100-T

15 May cbé quay RE801 Yamato Nhat
May do nhiét d6 néng -

16 chiay MP90 B345975823 Mettler Thuy Si

2.1.4. Bo tri thi nghiém
Quy md thuc hién: phong thi nghiém. Cac thir nghiém duoc thuc hién tai 2 co quan:
- Khoa Dugc - Pai hoc Y dugc Tp. H6 Chi Minh:

- B6 mon Phan tich - Kiém nghiém, Khoa Dugc, Dai hoc Y Dugc Tp.HCM.

- B6 mdn Hoa hiru co, Khoa Dugc, Pai hoc Y Dugc Tp.HCM.
- Vién Kiém nghiém thudc Tp. Hb Chi Minh.
2.2. PHUONG PHAP NGHIEN CUU
2.2.1. Tong hop va tinh ché cac tap chat
2.2.1.1. Tong hop va tinh ché tap captopril disulfid ciia captopril
Dua trén cac tai liéu tham khao vé do 6n dinh va sy phan hay cua hoat chat
captopril, mét trong sb cac tap chat cua captopril 1a captopril disulfid. Céc thu
nghiém dé tong hop tap nay duoc thuc hién véi tic nhan oxy hoa captopril nhu sau:
Oxy hoa captopril bang oxy khéng khi [69], [70]
- Hoa tan khoang 10,0 g (0,046 mol) captopril vao 200 ml nudc, diéu nhiét & 30 £ 5
°C, cho tiép xtc vai anh sang mat troi, 6 gid mdi ngay, suc oxy khong khi (20%)
vao dung dich. Lip lai thi nghiém nhu trén nhung thay nuéc cit bang dém phosphat
pH 7, dém phosphat pH 10 va dung dich natri hydroxyd pH 10.
- Lap lai thi nghiém nhu trén vé&i nhiét d6 60 +5 °C.
- Theo ddi thoi gian tao két tua tir IGc phan tng dén 72 gio.
Oxy hoa captopril bang sat (111) clorid hexahydrat [22]
- Chuan bj dung dich st (111) clorid hexahydrat & cac nong do 4, 6, 7, 8, 10, 12, 16,

20, 24% v6i dung moi 1a nudce.
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- Hoa tan khoang 3 g (0,0138 mol) captopril vao 80 ml nuéc cat, thém 10 ml HCI
dam dic, siéu am 5 phat & 30 °C, loc qua gidy loc. Cho dung dich sat (111) clorid
hexahydrat vao dich loc, khuy déu, dé yén 12 gio.

Chon ndng dé dung dich st (I11) clorid hexahydrat cho hiéu suat phan tng cao
nhét.

- Khao sét thé tich HCl dam dic lan luot 1a 0; 1; 2; 5; 20; 30 va 40 ml. Chon thé
tich acid hydrocloric cho hiéu suat phan (ng cao nhét.

Oxy hoa captopril bing iod

- Hoa tan 10 g kali iodid vao 25 ml nuéc cat, thém tiép iod véi khéi luong lan luot
la1,6;1,7;18;2,0;3,0;4,0;50va6,0gqg.

- Hoa tan khoang 3 g (0,0138 mol) captopril vao 80 ml nudc cét, siéu &m 5 phat ¢
30 °C, loc qua giay loc. Cho dung dich iod vao dich loc, khudy déu, dé yén 12 gio.
Chon khéi lwgng iod cho hiéu suat phan tng cao nhat.

- Khao sét cac khéi luong kali iodid lan luot 14 5; 15; 20 va 25 g. Chon khéi luong
kali iodid cho hiéu suat phan ng cao nhat.

Oxy hoéa captopril bang kali permanganat

- Cho 15 ml H,S0, dam dic vao 150 ml nuéc cat, thém tiép kali permanganat voi
khéi lwong lan luot 2,0; 2,5; 3,0; 3,5; 4,0; 5,0 va 6,0 g, siéu &m 5 phat ¢ 30 °C. Hoa
tan chinh xac khoang 5 g (0,023 mol) captopril vao 80 ml nudc cat, siéu am 5 phat
& 30 °C, loc qua gidy loc. Cho dung dich kali permanganat vao dich loc, khudy déu,
dé yén 12 gio.

Chon dung dich kali permanganat cho hiéu suat phan @ng cao nhat.

- Thay d6i thé tich H,SO, lan luot 1 1, 2, 5, 10, 20, 30 va 40 ml. Chon thé tich
H,SO, cho hiéu suat phan ng cao nhat.

Oxy hoa captopril biang kali dicromat

- Cho 15 ml H,SO, dam dic vao 150 ml nudc cat, thém tiép kali dicromat vai khéi
lwong lan luot 0,6; 0,7; 0,75; 1,0; 1,5; 3,0; 5,0 va 7,0 g, Siéu am 5 phat ¢ 30 °C. Hoa
tan 3 g (0,0148 mol) captopril vao 80 ml nudc cat, siéu am 5 phut ¢ 30 °C, loc qua

giay loc. Cho dung dich kali dicromat vao dich loc, khudy déu, dé yén 12 gio.



41

Chon dung dich kali dicromat cho hiéu suat phan ng cao nhat.

- Khao sét cac thé tich H,SO, lan luot tir 1,0; 2,0; 5,0; 10,0; 20,0; 30,0; 35,0 va 40,0
ml. Chon thé tich H,SO, cho hiéu suat phan @ng cao nhit.

Oxy héa captopril bang kali dicromat va ethylen diamin tetra acetic (EDTA)

- Hoa tan chinh xac khoang 0,6; 0,7; 1,0; 1,5; 3,0 g kali dicromat vao 100 ml nudc,
siéu &m 5 phit ¢ 30 °C. Chuan bi dung dich ethylen diamin tetra acetic bang cach
hoa tan khoang 3 g EDTA vao 50 ml nuéc nong.

- Hoa tan chinh xac khoang 3 g captopril (0,0148 mol) vao 80 ml nudc cat, sidu am
5 phat ¢ 30 °C, loc qua gidy loc. Cho dung dich EDTA vao dich loc. Acid héa dung
dich phan tng bang 15 ml H,SO, dam dic va thém tiép dung dich kali dicromat,
khudy déu, dé yén 12 gio.

Chon dung dich kali dicromat cho hiéu suit phan ¢ng cao nhét.

Oxy hda captopril bang hydrogen peroxyd [61]

- Hoa tan khoang 5 g (0,023 mol) captopril vao 100 ml nudc cét, siéu &m 5 phat ¢
30 °C, loc qua gidy loc. Cho dung dich H,0, 30% (100 thé tich) véi thé tich lan luot
2: 5; 10; 15; 20; 25; 30; 40; 50; 60; 70 ml vao dung dich captopril, khudy déu, dé
yén trong téi 12 gio. Chon thé tich H,0, cho hiéu suat phan tng cao nhat.

- Thay d6i thoi gian phan ung tir 3-72 gid va thay d6i méi truong phan ung tir acid
dén kiém bang cach cho thém HCI dam dic véi thé tich lan luot 0,5; 1; 2; 5; 10; 20
ml va NaOH véi khéi luong lan luot 0,2; 0,4; 0,6 g. Khao sat hiéu suat san pham

tao thanh. Chon thoi gian va méi truong phan tng cho hiéu suét phan (ng cao nhat.

CHj HO OH

SH4/<C=O H,0, 4& /—
,L coon >

il O

Captopril Captopril disulfid

Hinh 2.1. Phan tng oxy hda captopril bang hydrogen peroxyd
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[ Hoa tan 5 g (0,023 mol) captopril vao 100 ml nudc cat ]

- Siéu am 5 phat ¢ 30 °C.

- Thém H,0, 30% lan luot 2; 5; 10; 15; 20; 25; 30; 40; 50;
60 va 70 ml

- Khuay déu, dé yén trong téi 12 gio ¢ nhiét do phong.

| - Locdusiap suat giam, thu két tua

[ Phan tan taa vao 100 ml nuéc cét ]

- Siéu &m 10 phat ¢ 30 °C. Loc duéi &p suat giam
- Thu lay taa
- Say & nhiét 6 55 °C trong 12 gid, dé ngudi.

A\ 4
[ San pham captopril disulfid ]

So @ 2.1. Qui trinh tong hop va tinh ché captopril disulfid véi tac nhan hydrogen
peroxyd

Tinh ché sian pham tong hop

Sau khi dé yén, loc hdn hop phan tmg dudi ap suat giam dé thu Iy tia. Phan tan taa
vao 100 ml nuéce cat, siéu m 10 phat ¢ 30 °C. Tiép tuc loc dudi &p suat giam dé thu
lay taa. Cho tua 1én mit kinh dong hd da duoc can trude, sy & nhiét do 55 °C trong
12 gio, dé nguoi. San pham téng hop duoc tinh ché bing hai phwong phap:

- Két tinh nguoi: dung dich san pham tong hop ¢ nong d6 gan bdo hoa & nhiét do
phong.

- Két tinh néng: hoa tan san pham tong hop trong mot lwong tdi thiéu dung méi soi,
loc, sau d6 dé nguoi va lam lanh.

Do két tua it tan trong nudc va tan dwoc trong methanol nén hdn hop nuéc —
methanol duoc lya chon dé thuc hién qué trinh két tinh néng va methanol duoc lua

chon dé két tinh ngudi.
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Két tinh néng véi hdn hgp nuréc — methanol:

Hoa tan chinh xac khoang 0,5 g taa vao 25 ml methanol, siéu &m 5 phuat ¢ 30
°C, loc qua gidy loc, hung dich loc vao céc ¢ mé chaa 50 ml nude néng dun cach
thay & nhiét d6 65 °C. Tiép tuc dun néng cho bay hoi dén khi con lai khoang 25 ml.
Dé nguoi 10 phat. Loc dudi 4p suat giam dé thu Iay tinh thé, ria tinh thé trén gidy
loc bang nudc cat. Sau do, say ¢ 55 °C trong 12 gio.

Két tinh ngugi véi methanol:

Cho khoang 0,5 g tia vao coc c6 mo, cho tir tir methanol vao, lic déu dén khi hoa
tan hét, nho nudce tir tir dén khi thay dung dich bat dau xuat hién tua. Day kin cbc
bang gidy loc, dé yén 24 gid. Thuc hién lai viéc cho nudc vao dén khi taa khdng
xuat hién thém nira, thu ldy tinh thé, ria tinh thé bang 5 ml methanol, say ¢ 55 °C

trong 1 gio.

T6i wu héa qui trinh téng hop captopril disulfid bang md hinh Box — Behnken
Chon quy trinh tdng hop c6 hiéu suat phan tng va do6 tinh khiét cao dyua vao khoi
lwong san pham va két qua thir tinh khiét bang sic ky I6p mong va nhiét o nong
chay.

Tién hanh tdi wu hoa qui trinh tong hop bang phan mém JMP 5.1 véi md hinh Box —
Behnken, thiét 1ap phuong trinh bé mat dap ung:

Y = b+ a;Xy + ;X5 + agXs + 84Xy X + 85Xy X3 + 86X Xa+ a7X1° + agXo” + agXy”

Vi Y 1a hiéu sut phan &ng; Xy, X, X5 1a c4c tAc nhan anh huong dén hiéu suat.
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2.2.1.2. Téng hop va tinh ché 7-ADCA va D-phenylglycin ciia cephalexin

Tong hop 7-ADCA va D-phenylglycin ciia cephalexin

Thiiy phén cephalexin trong méi trwong acid va kiém

[

10 g cephalexin ]

Thuy phéan trong cac moéi truong:

- Dung dichHCI 1; 2 ; 4 va 8 M;

- Dung dich CH;COOH 4 va 8 M;

- Dung dich NaOH 0,5; 1,0 va 2 M;

- Dung dich NH,OH 2; 4 va 8 M.

Khao sat nhiét do phan g (khoang 60 - 120 °C);

Dich phan tmg duoc lay ¢ cac thoi diém 10, 20, 30, 40,
50, 60 phit va kiém tra bang SKLM, phat hién bing

thudc thar ninhydrin
v

Dich thay phan ]

Pé nguoi va trung hoa dén pH 7 bang dung dich
NaOH 10 M va c¢6 can.

A 4

Can sau khi cd can ]

Tach cac don chat bang k¥ thuat sac ky cot.
Cac phan doan duogc khao sat so bo trén SKLM, céac

phan doan c6 thanh phan twong tu duoc gop lai.

A 4

[

7-ADCA va D-phenylglycin ]

So @6 2.2. Qui trinh tong hop 7-ADCA va D-phenylglycin bang cach thiy phan

cephalexin trong moi trudng acid va kiém
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Thay phan cephalexin bang enzym PGA
Thi nghiém 1: Thity phan cephalexin bang enzym trong dém phosphat pH 8.

[ 24 g cephalexin + 630 ml dung dich dém phosphat pH 8 ]

y

[ Thém 24 g enzym di rira qua nuéc cat 3 lan ]

Diéu chinh nhiét d6 phan tng 37 °C, khi bit dau phan
ung dung dung dich amoniac 5% duy tri ¢ pH 8,0. Khi

pH khong ha xubng nita, ngung phan tng, loc ap suat

giam dé tach loai enzym.
Y

[ Dich loc ]
Thém vao dung dich HCl1 3 M d diéu chinh dén
pH 4,0, tiép tuc khudy déu dén khi két tinh hoan

toan. Loc dudi 4p suat giam.

o

Thu dugc chat B f Dich loc ]
(du kién la 7-ADCA) Lam lanh trong nudc da va
diéu chinh dén pH 6,5; khuay
déu va dé yén dén khi két tinh

hoan toan. Loc dudi &p suat giam.

A 4

Thu duoc chat A
(du kién 12 D-phenylglycin)

So @6 2.3. Qui trinh tong hop 7-ADCA va D-phenylglycin bang cach thity phan

cephalexin véi xtc tac enzym trong moi truong dung dich dém phosphat pH 8

Thi nghigm 2: tién hanh tuong ty thi nghiém 1 nhung thay dém pH 8 bing nudc
cét.

Tinh ché san pham 7-ADCA va D-phenylglycin

- San pham B sau khi két tinh lai trong dung méi duogc tiép tuc tinh ché bing ky
thuat HPLC diéu ché.
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Diéu kién sic ky: Cot Gemini C18 (250 x 21,2 mm; 0,5 um), pha dong methanol —
nuéc (10 : 90), thé tich tiém 4 ml, téc d6 dong 4 mi/phut.

C4c phan doan twong g V4i pic rira giai cua san pham B duoc thu lai, dé yén thu
duoc san pham két tinh. Loc ap suat giam thu duoc san pham B tinh khiét.

- San pham A ciing duogc tinh ché bang HPLC diéu ché véi qui trinh va diéu kién

tuong tu nhu trén.

2.2.1.3. Tong hop va tinh ché tap D ciia amlodipin

Dua theo tai liéu tham khao [28], tap D duoc tong hop qua 2 giai doan sau:

= Giai doan 1: tong hop san pham trung gian 3-ethyl 5-methyl 2-[(2-
(phthalimido)ethoxy)]-4-(2-clorophenyl)-6-methylpyridin-3,5-dicarboxylat.

San pham trung gian nay duoc tao thanh qua qua trinh oxy hoéa phthaloyl amlodipin.

Vong 1,4-dihydropyridin bi oxy héa boi Si0, — HNOs, méat 2 hydrogen & vi tri 1 va

4 tao vong pyridin (Hinh 2.2).

- Hon hop SiO, — HNOg3: ¢éan 2 g silica gel cho vao cbc c6 mo, thém 3,2 ml HNO;

dam dic, khudy trong 10 phut & nhiét do phong dén khi tao hdn hop ran mau trang.

[ Cho 5,39 g phthaloyl amlodipin (1) + 15 ml DCM vao binh ciu ]

~Thém 1,5 g hén hop SiO, — HNO;,

- Khudy hdn hop phan tng & nhiét do phong trong 30
phit. Kiém tra qua trinh phan @ng bang SKLM véi
dung méi cyclohexan - EtOAc (1:1), dén khi khong con

! vét nguyén liéu phthaloyl amlodipin (1) thi két thuc

[ Hon hop sau phan tng ]

- Lic voi dung dich NaHCO; bao hoa (10 ml x 3 Ian) cho
dén khi 16p dich nudc sau khi lac khong con mau vang.

[ Ldp dung moi hiru co ]

- Lic VQi dung dich NaCl bao hoa dé loai nude va lam
khan bang 3 g Na,SO, khan trong 20 phut.
- Loc va ¢6 quay loai DCM dudi ap suat giam.

A

[ San pham trung gian ]

So db 2.4. Qui trinh tong hop 3-ethyl 5-methyl 2-[(2-(phthalimido)ethoxy)]-4-(2-
clorophenyl)-6-methylpyridin-3,5-dicarboxylat (san pham trung gian)
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o

H N N
O/\/ A O/\/ I
| F

o
COOCH,CHg HiCOOC COOCH,CHs

H,CO0C s|o2 HNO,

Cl

Phthaloylamlodipin San pham trung gian
Hinh 2.2. Phan ang oxy hoa phthaloyl amlodipin béi hon hop SiO,— HNO;

Tinh ché san pham trung gian
- Tinh ché san pham trung gian 3-ethyl 5-methyl 2-[(2-(phthalimido)ethoxy)]-4-(2-
clorophenyl)-6-methylpyridin-3,5-dicarboxylat bang hdn hop aceton — nuéde (2 : 1).

= Giai doan 2: tong hop tap D caa amlodipin tir san pham trung gian: thuy phan 3-
ethyl 5-methyl 2-[(2-(phthalimido)ethoxy)]-4-(2-clorophenyl)-6-methylpyridin-

3,5-dicarboxylat (2) vai xuc tac la methylamin hoac hydrazin.

- oﬂb S
G

COOCH,CHg cooc COOCH,CH3
CH NH2 Hs

Hay NH,-NH,

H,CO0C
cl

San pham trung gian Tap D cua amlodipin

Hinh 2.3. Phan tng thily phan san pham trung gian véi xuc tac 1a methylamin
hoac xuc tac hydrazin

Tinh ché sdn phdm téng hep tap D cia amlodipin
- San pham sau phan tng dugc chiét bang HCI 10% (10 ml x 4 lan) dé chuyén amin
tu do sang dang mudi, gan 1ay 16p nudc. Kiém hoa phan dich nuée bang 45 ml dung
dich NaOH 10% dé chuyén mudi tré lai dang amin ty do. Léc dung dich thu duoc
v6i dung méi DCM dé thu dich chiét san pham.
Lap lai quy trinh chiét cho dén khi thu duoc san pham tinh khiét (theo ddi bang Ky
thuat sac ky I6p mong).
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Quy trinh 1: si¢ dung methylamin

[ 5,37 g san pham trung gian + 15 ml DCM vao binh ciu ]

A

y

- Lic cho tan

- Thém véo binh cau 7 ml dung dich methylamin 40%

- Khudy ¢ nhiét d6 phong trong 12 gid.

- Theo ddi phan mg bang SKLM véi hé dung moi

DCM - methanol (10 : 1) cho dén khi hét vét nguyén liéu.
- Loc bo tua.

[ Dich loc ]

A

y

- Lac dijch loc v6i 5 ml nudce

- Loai bo 16p nudce

- Lac véi 10 ml dung dich NaCl bdo hoa
- Lam khan bing 1 g Na,SO,.

- C6 quay loai dung moi.

[ Tap D amlodipin ]

So d0 2.5. Qui trinh téng hop tap D ctia amlodipin
bang cach thuy phan san phdm trung gian véi xtc tic methylamin

Quy trinh 2: siz dung hydrazin

[ 5,37 g san pham trung gian + 10 ml toluen vao binh cau 1 ¢ 1

- Lic cho tan

- Thém dung dich gom 0,4 ml hydrazin 50% hoa
tan trong 0,7 ml methanol

- Khudy & nhiét d6 phong trong 6 gio

- Theo ddi phan tng bang SKLM véi hé dung moi
DCM - methanol (10 : 1) cho dén khi hét vét
nguyén liéu.

- Loc bo tua.
\ 4

Dich loc ]

- Léc dich loc vé6i 5 ml nude

- B0 16p nudc

- Lic véi 10 ml dung dich NaCl bdo hoa, lam khan
bang Na,S0,. C6 quay loai dung méi.

v

[ Tap D amlodipin ]

So d 2.6. Qui trinh téng hop tap D ctia amlodipin bang cach thiy phan san
pham trung gian véi xac tac hydrazin
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2.2.1.4. Tong hop va tinh ché tap A ciia nifedipin
Qui trinh tong hop tap A nifedipin bang phuong phap oxy hoa nifedipin véi acid

nitric:
Ny
N N
B _
X
H,CO0C COOCHs  1iNo, - sio, H;C00C CO0CHs
NO, NO,
Nifedipin Tap A Nifedipin

Hinh 2.4. Phan ng oxy hoéa nifedipin véi tac nhan acid nitric

- Hon hop SiO, — HNOj3: cin khoang 2 g silica gel cho vao cdc c6 mo, thém 3,2 ml
HNO; dam dic, khuay trén déu trong 10 phit.

346 mg nifedipin (1 mM) + 10 ml DCM

vao binh nén ndt mai.

- Cho cé tir vao, dé trén bép khuay tir.

- Thém 250 mg hon hop SiO, — HNO;

- Bat bép tir va iy mau san pham tai cac thoi diém:
chua cho hdon hop SiO, — HNO3, 5; 10; 20 va 30 phdit.
- Kiém tra phan ¢ng bang SKLM.

|- Loc dung dich phan ung.

y

[ Dich loc cho vao mét binh ling 125 ml }

- Thém 10 mL nudc cit vao, lic déu, chiét lay dich
DCM (2 - 3 lan) hozc khi I6p nudc trung tinh.

- Lay l6p DCM

- Thu hdi dung méi, siy < 50 °C

A 4

San pham tap A nifedipin

(dung trong lo mau nau, day kin va bao quan & nhiét o 4 °C)

So d6 2.7. Quy trinh tong hop tap A ctia nifedipin
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Tinh ché san pham tap A caa nifedipin
San pham duoc tinh ché bang k¥ thuat sac ky cot, san pham duoc két tinh lai bang
hdn hop aceton — nude.
- Cdc diéu kién sdc ky cot:

Cot silica gel (60 x 4 cm, 80 g), pha dong ethyl acetat — n-hexan (2 : 8).

Mau tht: 3 g san pham dugc hoa tan véi mot lugng téi thiéu DCM.
Nap mau tha 1én cot va tién hanh sac ky, kiém tra cac phan doan (5 ml/ phan doan)
bang sic ky 16p mong véi hé dung mdi ethyl acetat — n-hexan (2 : 8).
Quaé trinh sac ky cot két thuc khi trén ban mong khéng con xuat hién vét san pham.
- Két tinh lai:
San pham sau hai 1an sic ky duoc hoa tan trong mot lwong tdi thiéu aceton trong
cde c6 mo, thém nude cit cho t6i khi hdn hop tré nén duc, dé hdn hop ¢ nhiét do 4
°C trong 2 gio s& xuat hién tinh thé. Loc dudi &p suat giam, thu san pham két tinh va
sdy chan khong & nhiét d6 khdng qué 50 °C dé thu san pham.
2.2.1.5. Tong hop va tinh ché tap B ciia nifedipin
- Tap B duoc tong hop bang phuong phap chiéu tia UV nifedipin.

ZT

N

] )
/
H,C00C COOCHs  uv, H;C00C COOCHS
H
NO, NO
Nifedipin Tap B nifedipin

Hinh 2.5. Phan tng quang oxy hoa nifedipin

Tinh ché tap B cia nifedipin
- San pham tong hop duoc tinh ché bang sac ky cot.
Cot silica gel (60 x 4 cm, 80 g), pha dong ethyl acetat — n-hexan (2 : 8),

Mau thi: 2 g san pham dugc hoa tan véi mot lwong téi thiéu DCM.
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- Nap mau thir va tién hanh sic ky. Kiém tra cac phan doan (5 ml/ phan doan) bang

SKLM vaéi hé dung moi ethyl acetat — n-hexan (4 : 6).

2,5 g nifedipin (0,007 M) cho vao cbc ¢6 mé 250 mL

+ 50 ml methanol

- Khudy tir

- Chiéu dén UV, khoang cach tur dén toi bé mat
dung dich khoang 10 cm, trdnh 4nh sang.

- Chiéu dén trong khoang 15 gio

- LAy mau mdi 3 gio

- Kiém tra phan &ng bang SKLM.

A

[ Dung dich sau phan tng J

- Lic vé6i Na,SO,, chuyén dung dich thu dugc vao
binh cau, rira cdc c6 mo vai methanol 2 1an, mdi
lan 10 mL, cho nuéc rira vao binh cau.

- C06 quay loai dung moi

- Sy chan khéng san pham thu dugc ¢ nhiét do
khong quéa 50 °C.

y

San pham tap B nifedipin

(dung trong lo mau nau, day kin va bao quan & nhiét do 4 °C)

So d 2.8. Qui trinh tong hop tap B cia nifedipin

2.2.1.6. Thir tinh khiét cAc san phim tong hop

Céc san pham sau khi tinh ché s& duoc tht tinh khiét.

Ther nghiém tinh khiét dugc thuc hién bang it nhit 3 phuong phap: do diém chay;
sac ky 16p mong trén it nhat 3 hé dung moéi; phuong nhiét vi sai.

- Xac dinh nhiét d6 nong chay trén may Gallenkamp.
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- Sic ky 10p mong: khao sat trén it nhat 3 hé dung méi c6 dd phan cuc thay doi. San

pham tinh khiét khi trén sic ky do c6 1 vét chinh véi Ry thay doi tir 0,2 dén 0,8.

- Phuong phap DSC: miu dugc can bang nhiét ¢ 40 °C, gia nhiét mau vai toc do 10

°C/phiit cho dén 150 °C va véi tée do 1a 1 °C/phit khi dat 350 °C. Luu luong dong

khi nito trong sudt qua trinh thuc hién 1a 50,0 ml/phit. Can khoang 2 mg mau thir

vao chén dung mau. Tién hanh do nhiét d6 néng chay va do tinh khiét bang may

DSC.

2.2.1.7. Xac dinh cdu triic san pham tong hop

- Xéc dinh cau trlic cia cac san pham tong hop bang phuong phap phd nghiém trén

cac thiét bi phé UV - Vis; IR; MS va NMR.

- So sanh vai tai liéu khoa hoc va khang dinh ciu tric cua cac san pham tuong Gng.

2.2.2. Xy dung va tham dinh qui trinh xic dinh dé tinh khiét cac tap tong hop
bang phwong phap sic ky 16ng hi¢u niing cao

2.2.2.1. Chudn bi méu va diéu kién sdic ky

a) Captopril disulfid

Mau tht: hoa tan captopril disulfid trong methanol nong do 1000 pg/ml.

Mau trang: dung méi hoa tan mau.

biéu kién sdc ky cé dinh:

- Cot Phenomenex Gemini NX (150 x 4,6 mm; 5 pm).

- Pau do PDA: budc song phat hién 220 nm 1a bude song qui dinh dé kiém nghiém

gidi han tap captopril disulfid trong cac duoc dién.

biéu kién sac ky khdo sat:

- Thanh phan pha dong, ty 1¢ pha dong, pH va nhiét d6 cot.

b) 7-ADCA va D-phenylglycin

Mau tha 7-ADCA: hoa tan 7-ADCA trong dung dich dém phosphat pH 5 dé c6

dung dich nong d6 1 mg/ml. Loc qua mang loc 0,45 pm.

Mau thir D-phenylglycin: hoa tan D-phenylglycin trong dung dich dém phosphat

pH 5 dé c6 dung dich nong d6 1 mg/ml. Loc qua mang loc 0,45 pm.
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Mau trang: Chuan bi gibng nhu mau thir nhung khéng c6 7-ADCA (hoic D-

phenylglycin).
Piéu kién sdc ky

Piéu kién sic ky dbi véi 7-ADCA

biéu kién sic ky déi véi D-

phenylglycin

- Pha dong: A: dung dich dém phosphat
pH 5; pha dong B: methanol

- Pha dong: A: dung dich déém phosphat
pH 5; pha dong B: methanol

- Chuong trinh pha dong - Chuong trinh pha dong
Thoi gian  Phadong A Pha dong B Thoi gian  Phadong A Pha dong B
(phat) (% tt/tt) (% tt/tt) (phat) (% tt/tt) (% tt/tt)
0-1 98 2 0-1 98 2
1-20 98 — 70 2 — 30 1-20 98 — 70 2—30
20-23 70 — 98 3052 20-23 70 — 98 3052
23-30 98 2 23-30 98 2

biéu kién (1): Cot Gemini Cqg (250 x 4,6
mm; 5 pm), téc do dong 1,0 ml/phat, thé
tich tiém mau 20 pl.
biéu kién (2): Cot Gemini Cqg (250 x 4,6
mm; 5 um), téc do dong 2,0 ml/phdt, thé
tich tiém mau 10 pl.
biéu kién (3): Cot Inertsil®Cg (250 x 4,6
mm; 5 pm), téc do dong 2,0 ml/pht, thé
tich tiém mau 10 pl.
biéu kién (4): Cot Inertsil®Cg (250 x 4,6
mm; 5 um), téc do dong 1,0 ml/pht, thé
tich tiém mau 20 pl.

- Budc song phat hién: 220 nm

biéu kién (1): Cot Gemini Cyg (250 X 4,6
mm; 5 pm), téc d6 dong 1,0 ml/phat, thé
tich tiém mau 10 pl.

biéu kién (2): Cot Inertsil®Cg (250 x 4,6
mm; 5 um), téc do dong 1,0 ml/phat, thé
tich tiém mau 10 pl.

biéu kién (3): Cot LuxCellulose-1 (250
X 4,6 mm; 5 um), téc d6 dong 1,0
ml/pht, thé tich tiém mau 10 pl.

- Budc song phat hién: 220 nm
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¢) Tap D cua amlodipin
Tham khao diéu kién sac ky theo chuyén luan amlodipin besylat USP 43 muc tap
chat lién quan.
Mau thez: hoa tan mau thir bang methanol dé c6 dung dich nong d6 1 mg/ml.
Mdu trang: dung mdi hoa tan mau.
biéu kién sac ky:
Cot Cy5 (250 x 4,6 mm, 5 pum); tbe do dong 1,0 mL/phdt; thé tich tiém 10 pL
Pau do UV - Vis: 237 nm.
biéu kién sdc ky khdo sat: thanh phan pha dong, ty 1é pha dong va pH; nhiét do cot.
d) Tap A va tap B cua nifedipin
Mau thez: can chinh xac khoang 5 mg tap A hodc B, cho vao binh dinh méc 20 ml,
thém acetonitril té1 vach.
Mau trang: dung mdi hoa tan mau.
Piéu kién sdc ky
Cot: Phenomenex Gemini NX Cyg (150 x 4,6 mm; 3 pum);
Pha dong nude — acetonitril (45 : 55); (50 : 50); (55 : 45);
Téc d6 dong 0,8 ml/phat; thé tich tiém mau 20 pL nhiét 6 cot 30 °C.

Chon diéu kién sic ky thich hop sao cho cac pic khao sét c6 hé s6 dbi xiing As trong
khoang 0,8-1,5, pic can phan tich tach hoan toan cac pic khac trén sic ky dd, do tinh
khiét pic > 99%, thoi gian phan tich khéng qué dai.

e) Tinh két qua

- Truong hop ¢6 tap chuan: xac dinh d6 tinh khiét bang phuong phép sic ky long.

- Trudng hop khong c6 tap chuan: xac dinh do tinh khiét bang phwong phap DSC va
sic ky long, p dung phuong phap tinh phan trim dién tich pic.

- Tinh két qua: bé qua tat ca cac pic phu trong mau thir ¢6 thoi gian luu twong Gng
VGi cac pic trong mau trang. Do tinh khiét tinh theo ché pham nguyén trang cuaa tap

duoc tinh theo cbng thirc sau:

S
X(%) = ﬁ x 100
a X
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Trong do:

X (%): d6 tinh khiét cua tap

S.: Dién tich cua pic chinh trong mau thi.

> S,: Tong dién tich cua cac pic phu trong mau thar (ngoai trir cac pic phu trong
mau thir ¢d thoi gian luu twong GNg VGi cac pic trong mau tring).

2.2.2.2.Thdm dinh qui trinh

Tham dinh qui trinh xac dinh d¢ tinh khiét cac tap tong hop dugc thuc hién theo
huéng dan caa ICH, bao gém céc chi tiéu khao sat tinh phi hop hé théng, tinh dic
hiéu, tinh tuyén tinh, d6 chinh xac, d6 dung [40].

2.2.3. Panh gia va thiét 1ap tap chit di chiéu

2.2.3.1. Xdy dung phwong phdp va cdc chi tiéu danh gid cdc tap té?ng hop

a) Tinh chdt cam quan

Dua vao cam quan xac dinh hinh dang, mau, mdi va do tan caa mau thir.

b) Piém chady

Xac dinh diém chay bang thiét bi phan tich nhiét vi sai DSC. Mau duoc can bang
nhiét & 40 °C, gia nhiét mau vai toc 6 10 °C/phut cho dén 150 °C va véi toe do la 1
°C/phat khi dat 350 °C. Luu luong dong khi nito trong sudt qua trinh 1a 50,0
ml/phut.

Can khoang 2 mg mau thir vao chén dung mau. Tién hanh do nhiét do ndng chay va
d6 tinh khiét bang may DSC. Xéac dinh nhiét ¢6 néng chay va do tinh khiét trén
phan mém Universal V4.7A TA Instruments.

¢) binh tinh

- Ph6 hong ngoai: xac dinh sé séng cua cac nhom chire dic trung trong cong thirc
cAu tao cua chat tha.

- Phé khéi: xac dinh pic co ban (m/z).

- Phé NMR: xé4c dinh cac tin hiéu twong tng véi do dich chuyén héa hoc dic trung
cua chét thir trong phd *H-NMR va phé 2*C-NMR.

d) Giam khéi lirong do sy kho

Xac dinh ham 4m bang phan tich nhiét trong luong (TGA).
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Mau dugc can bang ¢ nhiét do 50 °C, gia nhiét véi toc dd 10 °C/phut cho dén 200
°C. Luu luong dong khi nito trong suét qué trinh thuc hién 12 50,0 ml/phat. Can mot
lwgng mau khoang 5-10 (mg) cho vao dung cu chira miu, xac dinh ham am ¢
trong mau dya vao sy thay doi phan tram trong lwong mau.

e) D¢ tinh khiét hodc ham heong

Do tinh khiét cua cac chat khao sat duoc xac dinh bang phuong phép sac ky long
qui vé 100% dién tich pic.

2.2.3.2. Thiét ldp chdt déi chiéu

Qui trinh thiét lap chat d6i chiéu bao gom:

- Déng géi: cac san pham sau khi duoc danh gia dat yéu cau chét luong dugc dong
thanh tirng lo nhé ¢6 khéi luong thich hop. St dung lo thay tinh nau han kin, ¢ 16p
dém teflon dat tiéu chuan chit luong theo quy dinh, dan nhan tam ghi tén hoat chat
va danh sd th ty ting lo.

Viéc dong goi duoc thuc hién trong Glove-box: khi nito 99,99%, d6 am twong ddi
trong budng dong = 40%.

- Pdanh gia dg dong nhdt ciia qud trinh déng lo

L4y mau ngau nhién theo cong thac /N +1 bang phan mém excel trong d6 N 1a
téng sé lo.

Tién hanh xac dinh do tinh khiét tung lo theo phwong phap da xdy dung. Mdi lo
duoc kiém tra 2 lan.

Panh gia dong nhat giita cac lo: danh gia theo ISO Guide 35 [43].

S,

Vn

Céc lo dugc coi 1a dong nhat khi

< Upp

Sy: d6 léch chuan lap lai
n: s6 1an 1ap lai cua két qua do
Upy: 0 khong dam bao do tir 46 ddng nhat gitra cé4c lo
Thuc té khé dat duoc yéu cau trén nén cé thé 4p dung cong thic chuyén d6i sau dé

tinh Upp



57

u _\/Mswithin\/ 2
bb = 2
n VMSwithin

MSithin: trung binh binh phuong trong tirng nhom

Vmswithin: DAC tu do cua trung binh binh phuwong trong tirng nhom
Khi d6 cac lo duge xem 1a dong nhat khi thoa man bat ding thuc:

MS - MS

among within

SZ

<uZ <SZ +
n

Spy: 40 léch chuan cua do ddng nhat gitra céc lo

MSamong: trung binh binh phuong giira cac nhom
Panh gia d6 dong nhét giira cac lo theo phwong phap thong ké phan tich ANOVA
mot yéu t6, so sanh 2 gia tri Fy, va Fi

0 Néu Fy< Fye két qua giira cac mau 1a dong nhat

0 Néu Fy> Fy. két qua gitra cac mAu 1a khong dong nhit
- Pdnh gid d¢ dong nhat lo lién phong thi nghiém:
Tién hanh dua theo huéng dan caa ISO 13528 [42].
Thanh pham sau khi dong géi va danh gia dong nhét 16 dat yéu cau duogc ldy mau
ngau nhién va tién hanh dinh lwong tai 2 phong thi nghiém doc lap dat GLP hoic
I1SO.
Hai phong thi nghiém duoc lua chon tai Vién Kiém nghiém thuéc TP. H6 Chi
Minh:

- Khoa Vat ly do Iuong

- Khoa Thiét lap chét chuan - chat ddi chiéu.
MJ3i phong thi nghiém nhan 6 lo chat di chiéu va qui trinh phan tich.
Po dong nhat lién PTN duoc danh gia bang phép thong k& ANOVA mot yéu té so
sénh 2 gia tri Fy, va Fio trén 12 két qua dinh lwong cua 2 PTN tham gia danh gia.
Truong hop 1: Fy < Fie — két qua trung binh caa 2 phong thi nghiém khac nhau
khong co ¥ nghia, quy trinh phan tich c6 d6 lap lai cao, d6 tinh khiét chat phan tich
khong phu thudc vao phong thi nghiém tham gia danh gia.
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Truong hop 2: Fy, > Fie — két qua trung binh cua 2 phong thi nghiém khac nhau c6
¥y nghia, quy trinh phan tich c6 do lap lai thap, d6 tinh khiét chat phén tich thay doi
tiy vao mdi phong thi nghiém tham gia danh gia.
- Xdc dinh gia tri dn dinh — gia tri céng bo:
C4c gia tri an dinh va gia tri cong bd duoc xac dinh theo hudng dan cua tai liéu 1SO
13528 [42].
Gi4 tri 4n dinh duoc xac dinh tir 12 két qua caa hai phong thi nghiém tham gia danh
gia.
Quy udc: Gia tri trung binh thyc (Robust average): X,
D6 léch chuan (Robust standard deviation): S,

Viéc xac dinh gid tri 4n dinh bao gdm céac buéc sau:
Budc 1. Nhap s6 lidu x; 1a tap hop s6 liéu caa 2 PTN theo thi ty ting dan
Budc 2: Tinh gié tri X va S

X, — %]  Gidtritrung vi ciia ddy két qua theo thi tu tang dan
% lagiatri chinh gitra ddy s6 néu day ket qua gitta 2 PTN la s 1é

APPEXE L 4 x A , N ORR-
X = —=—=" neu day ket qua cua 2 PTN la so chan

5= 1,483*trung vi cua day |x, — X/, (Voii=1,2....p)
Cap nhatgiatri U = é x 2 nhu sau
Tinh 8,1,=1,5 S;g V6i Mdi gia tri X, trong day tinh Xy — 8 Xy = Xy — 8oy
X = o) + 6o neU X< X0 Sy
X1y = Xo + 8oneu X Xyt 8 1)
{0 = X1khi X0 8 ()< X< Xt 8 1)

Tinh gia tri x;,,theo cong thuc

X* _ EII'J=1XI'H§1
i =,

- _
i, (X —X{H)®

r—1

Sty = 1,134 J
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Véi p: tong cac gia tri co két qua z — score < 2,0

Budc 3: Tién hanh tinh toan lap lai bude 2 cho dén khi gia tri S(,) khong thay déi

s thir ba sau dau phay va X7, khong doi thi gid tri nay 1a gia trj an dinh,

Xac dinh d6 khong dam bao do: U, =1,25s*/,/p

Str dung gia tri 4n dinh x*(n) dé danh gia ting két qua phan tich theo test-z, loai bo

cac két qua phan tich cd |z| > 2,0. Chon céc gia tri |z| < 2,0; tinh gia trj trung binh va

gia tri nay chinh 1 gia tri cong bé.

2.2.4. Xay dung va tham dinh qui trinh dinh lwong tap captopril disulfid trong
nguyén liéu va thanh pham chia captopril

2.2.4.1. Chuan bj miu

- Dung dich chudn goc tap captopril disulfid (0,1 mg/ml): hoa tan chinh xac khoang

5 mg chuan captopril disulfid trong methanol vao binh dinh mac 50 ml, thém

methanol vira da dén vach.

- Mdu chudn (1): captopril 1000 ppm — captopril disulfid 10 ppm (tuwong #ng Vi ty

I¢ cho phép tap captopril disulfid trong nguyén liéu la 1% theo DDVN)

Can chinh xéac khoang 50 mg captopril chuan, cho vao binh dinh mac 50 ml. Thém

5 ml dung dich chuan géc tap captopril disulfid, bé sung methanol vira d vach. Lic

déu, loc qua mang loc nylon 0,45 um.

- Mdu chudn (2): captopril 1000 ppm — captopril disulfid 20 ppm (twrong ¥mg Véi ty

Ié cho phép tap captopril disulfid trong thanh phdam la 2% theo DPVN)

Can chinh xac khoang 50 mg captopril chuan, cho vao binh dinh mac 50 ml. Thém

10 ml dung dich chuan gdc tap captopril disulfid, bo sung methanol vira du vach.

Lic déu, loc qua mang loc 0,45 um.

- Mdu thiz:  can mot luong nguyén ligu/ ché pham twong duong 50 mg captopril,

cho vao binh dinh mac 50 ml, thém khoang 30 ml methanol, siéu &m khoang 30

phut, && ngudi va thém methanol dén vach, lic déu, loc qua mang loc 0,45 pm

- Mdu thi# gia ldp: can mot luong nguyén liéu/ ché pham twong duong 50 mg

captopril, cho vao binh dinh muc 50 ml, thém 5 ml dung dich chuan géc tap
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captopril disulfid d6i v&i mau gia lap nguyén liéu va 10 ml chuan géc tap véi mau
gia lap ché pham. Thém vao khoang 30 ml methanol, siéu 4m 30 phat, dé nguoi va
thém methanol dén vach, lic déu, loc qua mang loc 0,45 pm.

- Mdu gid dwoc: can mot luong gia duge twong dwong 50 mg captopril, cho vao
binh dinh muc 50 ml, thém khoang 30 ml methanol siéu 4m khoang 30 phut, dé
nguoi va thém methanol dén vach, lic déu, loc qua mang loc 0,45 pm.

2.2.4.2. Khao sat diéu kién sic ky

Tur diéu kién sic ky xac dinh do tinh khiét captopril disulfid, tiép tuc khao sat diéu
kién sic ky dé tach hoan toan captopril, captopril disulfid va céac tap khac (néu cd).
2.2.4.3. Tham dinh qui trinh

Tién hanh thim dinh qui trinh theo huéng dan cua ICH [40].

Tinh phit hop ciia hé thong

Chuan bi mau chuan (1), mau chuan (2), mau thir va mau thir gia 1ap, tiém 1ap lai 6
lan.

Tinh phu hop cua hé théng duoc xac dinh dya trén cac thong sb sic ky nhu dién tich
pic (S), thoi gian luu (tg), d6 phan giai (Rs), hé s6 ddi xang (As).

Tinh dac hiéu

Tién hanh sic ky mau chuan, mau thir, mau thir gia 1ap, mau gia dugc, mau pha
dong, dung mdi pha mau.

Trén sic ky d6, diéu kién sic ky luc chon phai nhan dién duoc pic tap captopril
disulfid voi captopril va cac tap khéac néu co.

Yéu cau:

- Miu tring (pha dong va dung mdi pha mau) va mau gia duoc khong duoc xuat
hién pic tai thoi gian Iuu cua pic captopril disulfid.

- Sic ky d6 mau thar va mau thir gia lap cho 2 pic ¢6 thoi gian luu twong wng Voi
thoi gian luu cua 2 pic captopril va captopril disulfid trong mau chuan, pic captopril
disulfid tach hoan toan vai pic captopril va cac pic tap khac (néu co).

- Ph6 UV-Vis tai thoi gian luu ciia pic captopril disulfid trong mau thir va mau gia

lap giéng phd UV-Vis tai thoi gian luu ciia pic twong Gng trong mau chuan. S
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dung chuc ning kiém tra do tinh khiét cho thay pic captopril disulfid trong mau tht
va mau thi gia lap déu 1on hon 99%.

Tinh tuyén tinh

- Tir dung dich chuan géc tap captopril disulfid, pha 10 dung dich chuan trong
methanol theo cac néng d6 0,5; 1,0; 5,0; 10,0; 20,0; 25,0; 30,0; 35,0 va 40,0 ppm.

- Tién hanh sac ky 2 1an cho mdi dung dich. Ghi lai sic ky do va gia tri dién tich
pic.

- X4c dinh su twong quan giira ndng do va dién tich pic cua cac dung dich. Thiét lap
phuong trinh hoi quy va sy twong quan giita ndng d6 va dién tich pic. Str dung trac
nghiém t kiém tra y nghia cic hé sé phuong trinh va tric nghiém F kiém tra tinh
thich hop cua phuong trinh hoi quy.

Yéu cau: R* > 0,998.

D¢ chinh xac

- Do lap lai: chuan bi 6 dung dich mau thir va mau thir gia 1ap, tién hanh sic ky theo
diéu kién da chon, xac dinh dién tich pic, tinh ham lwong captopril disulfid trong
Mau.

- B6 chinh xac trung gian: tién hanh nhu d6 lap lai nhung véi 2 ngay khac nhau va
thiét bj phan tich khac nhau.

Yéu cdu: phuong phéap phan tich dat do chinh xac khi ham lugng hoat chat thu duoc
trén 6 mau thir va mau thir gia 1ap trong mot ngay va ham luong hoat chat thu duoc
trén 12 mau thir va mau tha gia lap trong 2 ngay trén 2 thiét bj déu c6 RSD < 2%.
Do dung

Do dung duoc thuc hién bang cach chuan bi cac mau sau day

- Thém chuén captopril disulfid vao miu thir nguyén liéu captopril da dugc xac dinh
ham luong captopril disulfid (néu co) tir két qua tham dinh d6 chinh xéac, & ba mic
nong do 80; 100; va 120 % so V&i gidi han 1% ddi véi nguyén liu captopril. Moi
muc nong do chuan bi 3 mau.

- Thém chuan captopril disulfid vao mau gia duoc di dwoc thém nguyén liéu

captopril trong tng véi mot vién captopril 25 mg, & ba mic néng do 80; 100; va
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120 % so V&i gigi han 2% d6i vé6i thanh pham chira captopril. M&i micc ndng do
chuan bi 3 mau.
Yéu cdu: ty 1é phuc hdi cua qui trinh nam trong khoang 98-102 % va RSD < 2%.
2.2.5. Kiém tra tap chit lién quan trong nguyén li¢u va thanh phim
2.2.5.1. Kiém tra tap captopril disulfid trong nguyén liéu va thanh phim chira
captopril
Qui trinh dinh lwong tap captopril disulfid trong nguyén liéu va thanh pham chira
captopril sau khi dwgc tham dinh s& duoc 4p dung dé kiém tra tap chit ndy trong
mot s6 nguyén liéu va ché pham chira captopril trén thi truong.
2.2.5.2. Kiém tra tap 7-ADCA va D-phenylglycin trong nguyén ligu va thanh
phéam chiva cephalexin theo DPVN
Dung dich dém A (dém phosphat pH 5,0): Hoa tan 2,72 g kali dihydrophosphat
trong 800 ml nudc, diéu chinh pH dén 5,0 bang kali hydroxyd 10%, thém nuéc vira
da 1000 ml.
Dung dich thi: hoa tan mot lwong ché pham va dién day bang dung dich dém A dé
duoc dung dich 1 mg/ml.
Dung dich déi chiéu (1): hoa tan D-phenylglycin chuan trong pha dong A va dién
day bang dung dich dém A dé dugc dung dich 1 mg/ml.
Dung dich dsi chiéu (2): hoa tan 7-ADCA chuan va dién day bang dung dich dém
A dé duogc dung dich 1 mg/ml.
Dung dich dai chiéu (3): 1y 1,0 ml dung dich di chiéu (1) va 1,0 ml dung dich ddi
chiéu (2) cho vao binh dinh muc dung tich 100,0 ml, thém dung dich dém A vira du.
Dung dich dsi chiéu (4): pha lodng 1,0 ml dung dich déi chiéu (3) thanh 20,0 ml véi
dung dich ¢ém A.
Dung dich doi chiéu (5): hoa tan 10,0 mg natri cefotaxim chuan trong dém A va pha
lodng thanh 10,0 ml véi cing dung méi. Lay 1,0 ml dung dich thu duogc, thém 1,0
ml dung dich thur va pha lodng thanh 100,0 ml véi cung dung moi.
Diéu kién sac ky
Cot sac ky: Cig (150 X 4,6 mm; 5 pum).
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Pha d@ong: dung dich dém A; dung méi B: methanol.
Téc do dong: 1 ml/phut, thé tich tiém: 20 pl, dau do UV budc song 220 nm.
Chuong trinh dung méi tuong ty qui trinh xac dinh do tinh khiét (Muc
2.2.2.1b).
Kiém tra tinh pht hop hé thong:
Tién hanh sac ky dung dich thtr va cac dung dich déi chiéu (3), (4) va (5).
Phép thir chi co gia tri khi do phan giai (Rs) gitra pic twong tng vai D-phenylglycin
va pic 7-ADCA trén sic ky d6 cua dung dich déi chiéu (3) > 2.0. Rs giita pic tuong
g véi cephalexin va pic twong ung véi cefotaxim trén sac ky do dung dich dbi
chiéu (5) >1,5.
Bo6 qua nhitng pic phu cé dién tich nho hon dién tich cua pic tha hai trén sic ky d6
dung dich ddi chiéu (4).
2.2.5.3. Kiém tra tap D ciia amlodipin trong nguyén liéu va thanh pham chira
amlodipin theo DDVN
Dung dich dém: 7,0 ml TEA/1000 ml nudc; diéu chinh pH 3,0 bang acid
phosphoric.
Dung djch th: hoa tan 50,0 mg ché pham trong pha dong, pha lodng thanh 50,0 ml
véi cung dung moi.
Dung dich chudn: pha dung dich chuan D caa amlodipin nong do 3 ppm bang pha
dong.
Dung dich phan gidi: hoa tan 5,0 mg ché pham trong 5,0 ml dung dich hydrogen
peroxyd 100 thé tich, dun ndng & 70 °C trong 45 phdit.
Piéu kién sdc ky: cot Cig (150 mm x 4,6 mm; 5 um); pha dong: acetonitril —
methanol — dém (15 : 35 : 50); toc d6 dong: 1,0 ml/phut; thé tich tiém: 10 pl; phat
hién tai budc séng 237 nm.
Kiém tra tinh phi hop hé theng. Phép thir chi c6 gia tri khi trén sic ky d6 cua dung
dich phan giai, d6 phan giai giita pic cua tap chat D va amlodipin it nhat phai bang
4,5,
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2.2.5.4. Kiém tra tap A va tap B ciia nifedipin trong thanh phdm chiva nifedipin
theo DDVN

Dung dich thu: can chinh xac mét luwong bot vién twong (ng véi 25 mg nifedipin,

thém 25,0 ml methanol, siéu &m 15 phut, loc qua mang loc 0,45 pm.

Dung dich dsi chiéu (1): hoa tan 100,0 mg tap chuan A va 50,0 mg tap chuan B

trong methanol vira ¢du 100,0 ml.

Dung dich déi chiéu (2): tron 1,0 ml dung dich thir va 1,0 ml dung dich ddi chiéu

(1), pha lodng thanh 100,0 ml véi pha dong.

Piéu kién sdc ky: cot Cig (250 x 4,6 mm; 5 um); pha dong: methanol - nuéce (3 : 2);

téc d6 dong: 1,0 ml/phat; thé tich tiém: 20 ml; phat hién tai budc song 235 nm.

Kiém tra tinh pht hop hé théng: tién hanh sic ky véi dung dich ddi chiéu (2). Hé s6

phan giai giita pic tap A va B > 1,5; hé s phan giai giita pic tap B va nifedipin >

1,0.

2.2.5.5. Kiém tra tap A va tap B ciia nifedipin trong nguyén ligu nifedipin theo
DDVN

Dung djch thsz: hoa tan 0,200 g ché pham trong 20 ml methanol va pha lodng thanh

50,0 ml bang pha dong.

Dung dich déi chiéu (1): hoa tan 10 mg tap chuan A trong methanol va pha lodng

thanh 25 ml véi cung dung moi.

Dung dich d@si chiéu (2): hda tan 10 mg tap chuan B trong methanol va pha lodng

thanh 25,0 ml véi cung dung moi.

Dung dich dai chiéu (3): hén hop gom 1,0 ml dung dich dbi chiéu (1), 1,0 ml dung

dich ddi chiéu (2), va 0,1 ml dung dich thir réi pha lodng véi pha dong thanh 20,0

ml. L4y 2,0 ml dung dich thu dugc thém pha dong vira du 10,0 ml.

Piéu kién sdac ky: cot Cig (150 x 4,6 mm; 5 um); pha dong 1a hdn hop dung moi

acetonitril — methanol — nudc (9 : 36 : 55); toc do dong 1,0 ml/phdt; thé tich tiém 20

ml; phat hién tai budc song 235 nm.
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Kiém tra tinh phu hop hé thong

Tién hanh sac ky dung dich d6i chiéu (3). Phép thir chi c6 gia tri khi sac ky do thu
duoc véi dung dich dbi chiéu (3) cho do phan giai gitta hai pic twong ang véi tap A
va tap B > 1,5; Rs gitra hai pic twong (ng véi tap B va nifedipin > 1,5; pic twong
g Vvéi tap A c6 chiéu cao khong dudi 20 % chiéu cao cua thang do.

- Qui trinh dinh luong tap 7-ADCA va D-phenylglycin; tap D ctia amlodipin; tap A
va tap B cua nifedipin sau khi kiém tra dat tinh pht hop hé théng s& duoc 4p dung
dé kiém tra cac tap nay trong nguyén liéu va thanh pham tuong Gng.

- Ham luong phan tram tap trong nguyén liéu duoc tinh theo cong thuc:

%) tap = StchthxC%xloo
P = T X m, x D,

- S, S. :Dién tich pic cua tap trong dung dich thir va dung dich déi chiéu.
- m. :Luong can cua tap di chiéu (mg).

- m; :Luong can caa mau thir (mg)

- C% :Ham luong nguyén trang cua tap déi chiéu.

- D, Dy : Do pha lodng cua dung dich déi chiéu va dung dich th.
- Ham luogng phan tram tap trong thanh pham dugc tinh theo cong thuc:

Se Xmg X Dy X My, X C %
0 — X1
(%)tap S, xm, X D, X L 00

- S, S. :Dién tich pic cua tap trong dung dich thir va dung dich d6i chiéu.
- m, :Luong can caa tap déi chiéu (mg).

- m; :Luong can ciia mau thtr (mg).

- My Khi lugng trung binh vién (mg).

- C% :Ham luong nguyén trang cua tap ddi chiéu.

- D, Dy : Do pha lodng cua dung dich déi chiéu va dung dich th.

- L : Ham luong hoat chat ghi trén nhan (mg).
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CHUONG 3. KET QUA NGHIEN CUU
3.1. TONG HQP VA TINH CHE TAP CHAT
3.1.1. Tong hop va tinh ché captopril disulfid
3.1.1.1. Oxy héa captopril bang oxy khéng khi
- Cac két qua thur nghiém cho thay viéc oxy hoa captopril bang oxy khéng khi ¢ cac
diéu kién khac nhau déu khéng xuat hién két taa trong 72 gio. Dung dich sau phan
ting duoc khao sat biang phd UV - Vis déu cho dinh hip thu gidng captopril ban
dau.
3.1.1.2. Oxy hoa captopril bang sdt (111) clorid hexahydrat
- Oxy hoa captopril bang sat (111) clorid hexahydrat xuat hién taa vang nhat sau 1-5
phat, xuat hién dung dich mau xanh 14, sau 15 gidy — 3 phit chuyén sang vang sam.
Bang 3.1. Két qua khao sat anh huong cua néng do sit (111) clorid dén hiéu suat
tong hop captopril disulfid (n = 3) (PL 1.1)

FeCl; (%) 4 6 7 8 10 12 16 20 24

Hiéu sudt (%) 63,6 656 71,6 766 786 796 77,87 80,1 811

Nhén xét: khi nong d¢ sat (IIT) clorid hexahydrat ting thi hiéu suat phan tng ting
nhe.

O ndng d6 8-24%, hiéu suat khdng chénh léch nhiéu, nhung mau vang cua taa dam
dan (do taa hap phu dung dich sat (111) clorid du). Vi thé, nong d6 sat (111) clorid
hexahydrat 8% (hiéu suat khoang 75%) duoc lya chon cho cé4c thir nghiém thay doi
thé tich HC1 dam dic tiép theo.

Bang 3.2. Két qua khao sat anh huong cua thé tich acid hydrocloric dam dic véi
nong d6 FeCl;.6H,0 8% dén hiéu suat tong hop captopril disulfid (n = 3) (PL 1.1)

HCI (ml) 0 1 2 5 10 20 30 40

Hi¢u suat (%) 76,3 79,4 81,1 834 778 785 781 761

Nhdn xét: Hiéu suat phan ang cao nhét véi thé tich HCI thém vao 12 5 ml, tuy nhién
taa van con mau vang. Khi thé tich acid hydrocloric cang 16n, phan @ng xay ra cang

cham.
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3.1.1.3. Oxy hda captopril bang iod

- Qué trinh oxy hoa captopril bang iod xuat hién taa vang nhat dén vang nau sau 1
phat, dung dich khéng mau.

Bang 3.3. Két qua khao sat anh huong cua khéi lwong iod dén hiéu suat tong hop
captopril disulfid (n = 3) (PL 1.2)

I, (9) 16 17 18 2 3 4 5 6

Hiéu sudt (%) 773 784 803 793 787 81,1 806 798

Nhdn xét: Hiéu suat phan @ng gan nhu khong thay ddi theo khéi lwong iod. Véi
khéi luong iod tir 1,6-1,7 g, taa c6 mau vang nhat. Khi khéi luong iod ting tir 1,8—
6,0 g, mau vang cua tia ting ro rét. Khi khdi luong iod ting tir 3-6 g, tta c6 mau
vang ddm dén nau den. Vi vay, khéi luong iod 1,6 g duoc lya chon cho thir nghiém
tiép theo khi thay d6i khéi luong kali iodid.

Bang 3.4. Két qua khao st anh huong cua khéi lugng kali iodid dén hiéu suat tong
hop captopril disulfid (n = 3) (PL 1.2)

Khéi Twong K1 (g) 5 10 15 20 25

Hiéu suat (%) 80,0 78,3 77,9 78,0 78,5

Nhdn xét: Su thay ddi khdi luong kali iodid khéng anh huong dang ké dén hiéu suit
phan tng.

3.1.1.4. Oxy hoéa captopril bang kali permanganat

- Qua trinh oxy hoa captopril bing kali permanganat trong méi trudng acid sulfuric
Xuat hién taa trang sau 1-2 phut, dung dich tir khdng mau sang vang dén nau do.
Bang 3.5. Két qua khao sat anh huong cua khéi lwong kali permanganat dén hiéu
suat tong hop captopril disulfid (n = 3) (PL 1.3)

KMnO, (g) 2 25 3 35 4 5 6

Hiéu suit (%) 9,6 10,4 13,4 10,3 4.4 0,8 0,6

Nhdn xét: Vi khdi lugng kali permanganat 3 g, hiéu suat phan ang cao nhat (14%).
Khi tang luong kali permanganat tir 3-6 g, hiéu suat phan (ng giam. Véi luong Kkali

permanganat tir 7-9 g, dung dich phan ¢mg dam dan, tir ndu nhat dén nau sam. Vi
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vay, khéi luong Kali permanganat 3 g duoc lya chon cho cac thir nghiém tiép theo
khi thay d6i thé tich acid sulfuric dam dic.
Bang 3.6. Két qua khao sat anh huong cua thé tich acid sulfuric dam dic véi khoi

luong kali permanganat dén hiéu suat tong hop captopril disulfid (n = 3) (PL 1.3)

Thé tich H,SO, (ml) 15 20 30 40

Hiéu suit (%) 13,9 14,1 7.9 2,9

Nhdn xét: Vai thé tich 20 ml acid sulfuric, hiéu suat phan @ng cao nhat (14%).
3.1.1.5. Oxy hoa captopril bang kali dicromat

Qua trinh oxy hoa captopril bing kali dicromat trong méi truong acid sulfuric xuat
hién taa sau 1-2 phut, taa va dung dich c6 mau xanh ngoc.

Bang 3.7. Két qua khao sat anh huong cua khdi lwong kali dicromat dén hiéu suat
tong hop captopril disulfid (n = 3) (PL 1.4)

K,Cr,0.( 06 07 075 1 125 15 3 5 7

Hiéusuat (%) 30,3 52,9 645 664 535 312 27,8 105 3,1

Nhén xét: Hiéu suat phan ung cao nhat (khoang 66%) khi khéi lwong kali dicromat
1 g. Hiéu suat phan tng giam dan khi lwong kali dicromat ting 1-7 (g). Vi vay, khoi
luong kali dicromat 1 g duoc lua chon cho cac thir nghiém tiép theo khi thay doi thé
tich acid sulfuric dam dac.

Bang 3.8. Két qua khao sat anh huong cua thé tich acid sulfuric dam dic, khdi
lwong kali dicromat dén hiéu suat tong hop captopril disulfid (n = 3) (PL 1.4)

H,SO,4 (ml) 1 2 5 10 15 20 25 30 35 40

Hiéu suat

(%) 576 579 686 706 729 /85 802 785 47,4 40,7

Nhdn xét: Khi thé tich acid sulfuric tir 1-30 ml, hiéu suat phan tng ting. Hiéu suat
giam dot ngot khi thé tich acid sulfuric tir 35-40 ml.

3.1.1.6. Oxy hoa captopril bang kali dicromat va EDTA

Qué trinh oxy hod captopril bang kali dicromat trong méi truong acid sulfuric véi
su hién dién caa EDTA xuét hién tia sau 1-3 phat, dung dich mau tim xanh. Sy c6

mit caa EDTA khdng cai thién hiéu suat phan ung. (PL 1.5)
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3.1.1.7. Oxy hoa captopril bang hydrogen peroxyd

- Qua trinh oxy hoa captopril bang hydrogen peroxyd xuat hién tua trang.

Bang 3.9. Két qua khao sat anh huang cua thé tich hydrogen peroxyd 30% (100 thé
tich) dén hiéu suat tong hop captopril disulfid (n = 3) (PL 1.6)

H20;

2 5 10 15 20 25 30 40 50 60 70
(ml)
Hiéu
K 153 30,9 40,8 32,7 265 199 9,0 5,7 3,5 35 14
suat (%)

Tiép tuc khao sat pH va thoi gian phan tng véi thé tich H,0, 1a 10 ml, hiéu suat
phan tng cao nhét (khoang 60%) ¢ pH 2,2 va thoi gian phan ang 13 9 gio (PL 1.6).

- San pham duoc tinh ché bang phuong phap két tinh ndng va két tinh nguoi.

Két tinh nguoi tén nhiéu thoi gian hon do methanol bay hoi cham, do dé wu tién
chon phuong phép két tinh ndng.

- Hiéu suat tong hop va tinh ché:

Bang 3.10. Hiéu suat tong hop, tinh ché va toan qui trinh (n = 3)

Tac nhan oxy hoa khir

Qui trinh

H,0O, FeC|3 I, KMnO, K,Cr,0Oy
Hiéu suat tong hop TB (%) 60,24 83,40 78,28 14,09 47,39
Hiéu suat tinh ché TB (%) 57,08 60,13 57,07 51,75 55,40

Hiéu suat toan quitrinh TB (%) 34,38 50,14 44,67 7,29 26,25

3.1.1.8. Téi wu hba qui trinh tong hop captopril disulfid bang md hinh Box-
Behnken

Két qua khao sét qui trinh tong hop captopril disulfid tir captopril vai tic nhan H,0,

cho thay:

- Ty & thé tich H,0, 30% (100 thé tich) va khéi lwong captopril (ml/g) c6 anh

hudng dén hiéu suat phan ang va ty 1& (2 : 1) cho hiéu suat phan &ng cao nhat.

- pH ¢6 anh huong dén hiéu suat phan tng va pH 2,2 cho hiéu suat phan ung cao

nhat.
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- Thoi gian phan &ng (3, 6, 9, 12, 24, 36 va 48 gid): véi mot sb diéu kién phan tng
khac dugc ¢ dinh nhu ty 1é H,O,/captopril (2:1) (ml/g) va pH 2,2 thi thoi gian phan
ing c6 anh huong dén hiéu suat va thai gian phan tng 9 gio cho hiéu suat phan tng
cao nhat.

Dua vao két qua khao sat cac yéu td anh hudng dén hiéu suat phan wng, qui trinh
tong hop captopril disulfid da dugc toi wu hoa bang phan mém JMP 5.1 véi mé hinh
Box-Behnken.

M4 hoa cac yéu t6 khao sat va bd tri cac thi nghiém nhu sau:

Bang 3.11. M4 hoa céc yéu té khao sét qui trinh tong hop captopril disulfid

Yéu t6 khao sat Mahéa Mucdudi  Muc gilra Mc trén
(-1) (0) (+1)
Ti 1€ H,O,/CP (ml/qg) X1 1 2 3
Thoi gian (gi0) Xz 6 9 12
pH X3 1 2,2 3,4

Phan mém JMP 5.1, mé hinh Box-Behnken thiét ké ma tran gom 15 thi nghiém.
MJi thi nghiém 3 Ian, tinh hiéu suat trung binh toan qui trinh. Két qua duoc thé hién
0 bang sau:

Bang 3.12. B} tri thi nghiém Box-Behnken mirc co ban kiéu bé miat dap ing va

hiéu suit trung binh toan qui trinh twong Gmg véi ting thi nghiém (n = 3)

STT Bo tri thi Hiéu suat trung binh (%)
nghiém X1 X5 X3 (Y)
1 +0- 3 9 1 48,65
2 +0+ 3 9 3,4 59,07
3 ++0 3 12 2,2 44,01
4 000 2 9 2,2 49,13
S 0+- 2 12 1 51,03
6 -+0 1 12 2,2 36,23
7 000 2 9 2,2 49,16
8 0++ 2 12 3,4 63,10
9 0-+ 2 6 3,4 56,89
10 0-- 2 6 1 53,56
11 -0+ 1 9 3,4 59,98
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12 -0 1 6 2,2 38,83
13 +-0 3 6 2,2 33,58
14 000 2 9 2,2 49,15
15 -0- 1 9 1 51,05

Tir két qua thu duoc & bang 3.12, tién hanh nhap dir liéu vao phan mém JMP 5.1,
Hinh 3.1 minh hoa méi twong tac giira cac yéu td khao sat Ién hiéu suat toan qui
trinh.

Hinh 3.2 thé hién hiéu suit du doan, y nghia cia phuong trinh va cac hé sé cua

phuong trinh bé mat dap tng.

Hinh 3.1. B& mit dap tng hiéu suat toan qui trinh theo céc yéu té khao sat

0 Term Scaled Estimate Std Error t Ratio Prob={t|
Intercept 49.14B667 746851 6581 <0001
65 X1(1.3)8RS -0.0975 457351 021 0.839%
3 : X2(612)&R5 1.43675 0.457351 3.15) 0.0255
804 ” s Y. X3(05)8R5 434375 0.457351 9.50 0.0002
/.. X1%2 3.2575) 0.646792| 5.04 0.0040
) . | X1%K3 0.3725] 0.646792| 0.58) 0.5896]
® o X23 2185 0646782 23 omy
o X151 6220833 0.673202 924 00002
!5'0' i * K22 -4.763333 673202 -7.08 0.0009
¥ e X33 11.761667 673202 1747 <0001
3 .
454 .
| s ¥ Prediction Profiler
401 s 632135 - ;
251 /.. i 66.04247 :
v 221611 :
04 ' 33.58 4
T T T T T ;
2% . - T ; ; ; Toame 7% g TT 34 =
0 5 40 45 50 55 80 85
¥ Predicied 0 0091 REQe0.99 RMSE-1. 23 pul M2 X3

Hinh 3.2. Hiéu suat dy doan, y nghia cta phuong trinh va céc hé s6

Phuong trinh bé mat dap Gng vai higu suat duoc thiét lap nhu sau:
Y = 49,15 + 1,44X, + 4,34X3 + 3,26X, X, + 2,19X,X3 — 6,22X,% — 4,76X,% + 11,76 X3
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Bang 3.13. Két qua tbi wu hoa qui trinh téng hop captopril disulfid

b a az as Ay
0,0001 0,84 0,03 0,0002 0,004 R?>=0,992
p < 0,05
dsg dg ay dg dg p= 0,0001
0,59 0,02 0,0002 0,000 0,0001
biéu X, 2,13
kién tdi X 10,28 Hiéu suit du doan: 66,04%.
wu X 3,4

Phuong trinh bé mat c6 R? 0,992 > 0,5; p 0,0001 < 0,05 chung minh si twong quan
va su tac dong dén hiéu suét cia cac yéu t khao sat 1a co ¥ nghia.

Phuong trinh c¢6 ¥ nghia khi p < 0,05. Vay hai hé s6 khong c6 y nghia 13 a; va as.

Dé kiém chang qui trinh tong hop captopril disulfid téi wu, tién hanh thuc nghiém 3
lan véi diéu kién dy doan.

Hiéu suét phan (g tong hop captopril disulfid duoc trinh bay ¢ bang sau:

Bang 3.14. Hiéu suat phan &ng tong hop captopril disulfid theo diéu kién dyu doan

n Ty lé Thoigian  pH Hiéusuat  Khdi luong san
H,0,/captopril pham (g)
1 2,13 (ml/g) _ 60,5% 3,03
10 gio
2 2,13 (mllg) C 34 651% 3,35
30 phat
3 2,13 (mlig) 63,4% 3,17
Trung binh 63,0% 3,15

Hiéu suat du doan 66,0% va hiéu suat thuc té 63,0% khac nhau khong c6 ¥ nghia
thdng k&, dua trén phép kiém T vai t, = 1,396 < 4,303 = tg s

3.1.1.9. Thir tinh khiét san phim tong hop

San pham sau khi téng hop duoc xac dinh do tinh khiét bang phuong phap: xac dinh
khoang chénh léch nhiét d6 ndng chay va phuong phap sac ky 16p méng.
Phwong phdp do nhiét dp nong chay

San pham tong hop duoc xac dinh nhiét do ndng chay trén may Gallenkamp.
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Nhiét do néng chay: 234 °C (n = 3); khoang chénh léch giira nhiét do bat dau chay
va chay hoan toan la +1 °C (235 °C), cho nhan dinh mau thi tinh khiét.
Phwong phdp séc ky l6p méng
Mdu thi: hoa tan san pham téng hop (A) va (B) trong dung mdi methanol, ndng d6
khoang 1 mg/ml.

(A): San pham két tinh nng trong hdn hop dung mdi methanol — nudc.

(B): San pham két tinh ngudi trong dung mdi methanol.
Cac h¢é dung moi:

Hé dung mai (1): benzen — ethyl acetat — acid formic (70 : 30 : 10).

Hé dung m6i (2): cloroform — methanol — acid formic (85 : 15 : 10).

Hé dung mai (3): butanol — nude — acid formic (40 : 60 : 10).
Cham hai mau thir (A) va (B) 1én ban mong trang san silica gel Fas,, trién khai dén
khi dung méi di chuyén dugc 10 cm, lay ban mong va dé kho trong ta hit. Phét hién
vét sic ky bang dén UV tai budc song 254 nm.
Két qua cho thay trén sic ky do cac vét thir (A) va (B) déu tinh khiét SKLM khi cho
1 vét vai céc R¢ twong ting voi 3 hé dung méi lan luot 12 0,21; 0,46 va 0,72.
3.1.1.10. X&c dinh céu tric
Dix liéu pho nghiém cua san pham tong hop:
- Phd UV-Vis (methanol; nm): 200 (PL 1.7).
_Phé IR (KBr; cm™): 1746 (-COOH); 1601 (- N-C=0) va 490 (-S-S-) (PL 1.8).
_ Phé MS-ESI(-): m/z 431,1319 [M-H], phti hop V6i cdng thirc CigHzsN206S, (M
432,5320) (PL 1.9).
- Phd NMR
Diz liéu phé NMR cuia san pham tong hop (PL 1.10 va PL 1.11):

Phé 'H-NMR, & (500 MHz, DMSO-ds, ppm): 4,22 (1H, dd, H-2): 3,58 (2H, t,
H-3); 2,60 — 2,70 (2H, brd, H-4): 2,87 — 3,00 (2H, brd, H-5); 1,81 — 2,18 (1H, m, H-
2°): 1,92 (2H, m, H-3"); 1,09 (3H, d, 2’-CHb).

Phé *C-NMR, § (125 MHz, DMSO-ds, ppm): 173,3 (C-1); 58,3 (C-2); 46,5
(C-5); 41,2 (C-3"): 36,9 (C-2"); 28,6 (C-3): 24,3 (C-4): 16,5 (2’-CHs).
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Diz liéu phé NMR cua captopril disulfid [25]:

Phé *H-NMR, & (500 MHz, DMSO-dg, ppm): 4,22 (1H, dd, H-2); 3,50 (2H, t,
H-3); 2,55 - 2,70 (2H, brd, H-4); 2,85 — 3,00 (2H, brd, H-5); 1,80 — 3,00 (1H, m, H-
27): 1,85 - 1,95 (2H, m, H-3’); 1,10 (3H, d, 2’-CHs).

Phé *C-NMR, § (125 MHz, DMSO-ds, ppm): 172,1 (C-1); 58,3 (C-2); 46,4
(C-5); 41,2 (C-37); 36,8 (C-27); 28,6 (C-3); 24,3 (C-4); 16,4 (2’-CHy).

Tir cac két qua khao sat va so sanh véi tai liéu tham khao cho thay sy twong dong vé
dir liéu phd hoc cua san pham tong hop véi cau trac cua captopril disulfid (acid
(25,2'S)-1,1'-disulphanediylbis[2-methyl-1-oxopropan-3,1-diyl]-bis[pyrrolidine-2-

carboxylic]).

HO OH

BEIES2g)

Hinh 3.3. Cong thuc cau tao cua captopril disulfid

||IIO

3.1.2. Téng hop va tinh ché 7-ADCA va D-phenylglycin
3.1.2.1. Thiiy phén cephalexin trong méi truwong acid va kiém
Phan @ng thity phan cephalexin xay ra tot nhat trong méi trudng HCI 2 M ¢ 100 °C
va NaOH 0,5 M ¢ 60 °C.
Qua trinh thaty phan bang dung dich HCI 2 M trong 60 phut cho cac vét rd, sb vét it
do d6 chon dung dich HC1 2 M lam moi trueong thay phan caa phan ang.
(a) (b)
Hinh 3.4. Sac ky d6 san pham thay phan cua cephalexin

LB

(a) Trong natri hydroxyd 0,5 M:
3 1: sau 10 phat, 2: sau 20 phat, 3: sau 30 phut, 4: sau 40 ph(t.
e ® (b) Trong acid hydrocloric 2 M:

ﬂ 5: sau 40 phut, 6: sau 60 phut.
5 6

L
-

Ce: Cephalexin
Cel 2 3 4
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Tién hanh phan &ng vai 8 g cephalexin nguyén liéu trong 80 ml dung dich HCI 2 M
& 100 °C trong 60 phat. Bé ngudi hdn hop va trung hoa dén pH 7 bang NaOH 10 M,
hén hop san pham duoc cd can. Két qua khao sat trén SKLM cho thay hé dung moi
CHCIl; - MeOH — NH,OH (60 : 45 : 20) tach dugc hdn hop san pham. Ung dung

két qua nay trén k§y thuat sac ky cot dé tach riéng hdn hop san pham thay phan.

3.3
SE
° DB
= CHDP

Hinh 3.5. Sic ky do cac phan doan thu duoc tir sic ky cot

- Céc phén doan thu duoc tir sac ky cot duoc kiém tra bang ki thuat SKLM véi hé
dung mai acid citric 0,1 M - dung dich Na,HPO, 0,1 M - aceton (120 : 80 : 3).

- Tir séc ky d6 nhén thiy cac phan doan 9; 10 va 11 twong dong, tién hanh gop 3
phan doan va ¢ thu hdi dung mai, thu dugc hdn hop chat ran mau vang nhat. Tach
riéng hon hop nay bang ki thuat sic ky long hiéu ning cao diéu ché véi diéu kién
sic ky: cot Gemini Cyg (250 x 21,2 mm; 0,5 pum), pha dong methanol — nuéce (10
90). Kiém tra cac phan doan bang SKLM, gop cac phan doan c6 thanh phan giong
nhau, ¢ thu hdi dung méi, thu duoc 2 phan doan c6 thé chit ran Al (khéi lugng
0,20 g) va A2 (khéi lwong 0,08 g).

- Kiém tra bang SKLM, dung mdi acid citric 0,1 M - dinatri hydrophosphat 0,1 M -
aceton (120 : 80 : 3), A2 cho 1 vét chinh mau tim c6 R¢ = 0,8 va 1 vét phu mau vang
co R =0,5.

- Bang ky thuat sic ky long, mau thir dung dich A2 c6 thoi gian luu va phd UV
tuong déng véi mau dung dich D-phenylglycin (PL 2.1).

Hiéu suat phan (ng tong hop san pham A2 thap: 3,5 %.
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3.1.2.2. Thay phan cephalexin bang enzym PGA

Két qua cho thay lugng san pham thé thu dugc tir hai thir nghiém trong méi truong
dém va moi truong nudc khac nhau khong déng ké, do d6 chon diéu kién 1a moi
truong nudc dé san pham it bi anh huong caa mudi dém.

Bang 3.15. Khéi lugng san pham thé thu duoc sau phan tng thiy phan cephalexin

TN 1 TN 2
Chat A 1,56 @ 1,44 g
ChatB 12,00 g 11,58 g

San pham sau khi thay phan cephalexin bang enzym PGA, kiém tra san pham bang
SKLM véi hé dung méi acid citric 0,1 M - dinatri hydrophosphat 0,1 M - aceton
(120 : 80 : 3), cac mau thir 1a dich thuy phan, san pham thiy phan A va B, chuan 7-
ADCA va D-phenylglycin.

Tur két qua trén SKD (hinh 3.6.) c6 thé so bo nhan dinh A va B tinh khiét va du
doan A twong ddng véi D-phenylglycin va B twong dong véi 7-ADCA.

3.1.2.3. Tinh ché sin pham thiiy phén

Phwong phdp két tinh lgi: hoa tan toan bd san pham B thu duoc trong 120 ml acid
hydrocloric 0,2 M. Pun néng, thém 1,5 g than hoat, khudy déu va loc ndng. Dich
loc duge dé nguoi va diéu chinh vé pH 4 bang dung dich amoniac 5%. Khuay déu
va dé yén dén khi két taa hoan toan, loc dudi ap suat giam thu dwoc 4,38 g san
pham B dang tinh thé mau trang nga.

Phwong phdp sdac ky long hiéu nang cao diéu ché:

- Chat B sau khi két tinh duoc tiép tuc tinh khiét héa bang HPLC diéu ché.

Chuan bi miu thir: 4,38 g san pham két tinh lai caa san pham B, hoa tan vao 450 ml
dung dich HCI 0,2 M. Sau khi tién hanh HPLC diéu ché thu duoc 3,504 g san pham
B tinh khiét.

- Tir 1,449 chat A sau khi tién hanh HPLC diéu ché thu duoc 1,14 g san pham A
tinh khiét.
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(a) (b) (c)

Hinh 3.6. Sic ky do san pham thity phan caa cephalexin véi x(c tic enzym

trong moi truong nudc
(a): San pham thuy phan; (b): Chét B so sanh véi chat di chiéu 7-ADCA;
(c): Chat A so sanh véi chat dbi chiéu D-phenylglycin

3.1.2.4. Thi# tinh khiét sdén phdm tinh ché

Phuong phap sac ky 16p mong.

Mau thir: san pham A, B & néng d6 1 mg/ml trong HCI 0,2 M.

Cac hé dung moi:

- Hé (1): acid citric 0,1 M — natri hydrophosphat 0,1 M — aceton (120 : 80 : 3).

- Hé (2): methanol — nuac (60 : 50).

- H¢ (3): cloroform — methanol — amoni hydroxid (80 : 45 : 20).

Cham hai mau thar A va B 1én ban méng silica gel GFass, trién khai dén khi dung

moi di chuyén dugc 10 cm, ldy ban mong va dé khd trong ta hit. Phét hién vét sic

ky bang thudc thir ninhydrin. Trén SKD cac vét thir (a) va (b) déu tinh khiét SKLM

khi cho 1 vét duy nhat véi cac Ry trong tng véi 3 hé dung mdi lan luot 1a:
R¢=0,80; 0,65 va 0,29 ddi véi két tinh A;
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va R;=0,65; 0,55 va 0,20 ddi vai két tinh B.

@ (b @ (b @ ()

Heé (1) Hé (2) HE (3)

Hinh 3.7. Sic ky d6 xac dinh do tinh khiét san pham A va B
(a) San pham A; (b) San pham B

3.1.2.5. Xac dinh céu tric
Dic tinh va cdu tric cia sdn pham A:
- Tinh thé mau tring, nang suat quay cuc [&]25 = -156,0 (c = 2 g/L, HCI 3 N).
(két qua so véi D-phenylglycin [¢42° = -155,0 (¢ = 1 g/L, HCI 1 N (Sigma))
- Dit liéu pho nghiém:
Phé IR (KBr; cm™): 2933 (N-H); 2617 (C-H), 1612 (C-N) 1508 (C=C) (PL 2.2).
Phé MS-ESI(+): m/z 152,0707 [M+H]*, phu hop cdng thac CgHgNO, + H (M =
152,0711 (PL 2.3).
Diz liéu phé NMR cua san phdam A (PL 2.4 va PL 2.5):
Phé *H-NMR, & (500 MHz, D,0, ppm): 7,48 (1H, m, H-4); 7,47 (1H, m, H-5);
7,47 (1H, m, H-7); 7,44 (1H, m, H-6); 7,44 (1H, m, H-8); 5,02 (1H, s, H-2).
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Phé *C-NMR, § (125 MHz, D,0, ppm): 171,6 ( 1-COOH); 132,4 (C-6); 130,1
(C-3); 129,6 (C-4); 129,6 (C-8); 128,0 (C-5); 128,0 (C-7); 57,2 (C-2).
Dit liéu phé NMR cua D-phenylglycin [52]:

Phé 'H-NMR, & (500 MHz, D,0, ppm): 7,35 (1H, dd, H-4); 7,35 (1H,dd, H-
5); 7,35 (1H, dd, H-7); 7,35 (1H, dd, H-6); 7,35 (1H, dd, H-8); 5,10 (1H, s, H-2).

Phé *C-NMR, & (125 MHz, D,0, ppm): 171,2 ( 1-COOH); 132,0 (C-6); 129,5
(C-3); 129,1 (C-4); 129,1 (C-8); 128,2 (C-5); 128,2 (C-7); 57,2 (C-2).
Nhur vy, két hop céac dir liéu phd va so vai tai liéu, san pham A c6 cau tric pha hop
véi D-phenylglycin.
Dic tinh va cdu tric cia san pham B:
- Tinh thé mau tring nga.
- Dit liéu phd nghiém:
Phé IR (KBr; cm™): 3151 (N-H); 2933 (C-H); 1800 (C=0); 1618 (C-N) va 1539
cm™ (C=C) (PL 2.6).
Phé MS-ESI(+): m/z 237,03 [M+Na]", pht hop cong thirc CgH1oN,03S + Na (M =
237,24 (PL 2.7)
Diz liéu phé NMR cuia san phdm B (PL 2.8 va PL 2.9):

Pho 1H-NMR, o (500 MHz, DMSO-dg, ppm): 4,91 (1H, d, J 5,0; H-6); 4,70
(1H, d, J 5,0; H-7); 3,55 (1H, d, J 18,5; H-4a); 3,29 (1H, d, J 18,5; H-4b); 1,98 (3H,
s, -CH5).

Phé *C-NMR, & (125 MHz, DMSO-dg, ppm): 169,5 (2-COOH); 163,8 (C-8);
127,9 (C-2); 122,8 (C-3); 63,3 (C-6); 58,5 (C-7); 28,4 (C-4); 19,4 (-CHy).
Dix liéu phé NMR ciia 7-ADCA [66]:

Phé 'H-NMR, & (500 MHz, DMSO-dg, ppm): 4,89 (1H, d, J 6,0; H-6); 4,65
(1H, d, J 6,0; H-7); 3,48 (1H, d, J 17,6; H-4a); 3,23 (1H, d, J 18,5; H-4b); 1,98 (3H,
s, -CHs).

Phé *C-NMR, & (125 MHz, DMSO-dg, ppm): 169,3 (2-COOH); 163,2 (C-8);
127,2 (C-2); 122,1 (C-3); 63,1 (C-6); 58,0 (C-7); 28,2 (C-4); 19,5 (-CHy).
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Nhue vdy, két hop céc dir liéu phd va so véi tai liéu, san pham B ¢6 cau tric phi hop

véi 7-ADCA (acid 7-aminodesacetoxycephalosporanic).

Hinh 3.8. CAu tric hoa hoc caa D-phenylglycin Hinh 3.9. Cau tric hoa hoc caa 7-ADCA

3.1.2.6. Hiéu sudt tong hop va tinh ché:

Bang 3.16. Hiéu suat diéu ché hai tap chat cua cephalexin

Hiéu suat 7-ADCA  D-phenylglycin
Hiéu suat phan ¢ng 82,3% 14,5%
Hiéu suét tinh ché qua két tinh lai 37,8% -

Hiéu suét tinh ché qua sic ky diéu ché 80,0% 79,2%
Hiéu suat toan qui trinh 24.,9% 11,5%

3.1.3. Tong hop va tinh ché tap D ciia amlodipin

3.1.3.1.Tong hop sin phim trung gian

- Tong hop san pham trung gian 3-ethyl 5-methyl 2-[(2-(phthalimido)ethoxy)]-4-(2-
chlorophenyl)-6-methylpyridin-3,5-dicarboxylat.

Sau khi trién khai sic ky véi hé dung méi cyclohexan — ethyl acetat (1: 1). Trén sac
ky @6 xuat hién 2 vét déu c6 Ry thip hon Rs vét phthaloyl amlodipin.

Két qua khao sat diéu kién phan tung anh huong dén hiéu suat tong hop san pham
trung gian tir nguyén liéu phthaloyl amlodipin:

Két qua khdo sét anh hueng cia khoi liegng SiO, — HNO;

Bang 3.17. Két qua khao st anh huong caa khdi lugng hdn hop SiO, — HNO;

Luong SiO,~HNO; (g) 0,1 0,15 0,2 0,25
Hiéu suat (%) 75 80 77 75

Nhén xét: khi tang luong SiO,—HNO3 hon 0,15 g higu suat phan g giam.
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Két qua khdo sat anh huéng cua thoi gian phdn img:

Bang 3.18. Két qua khao sat anh huong cua thoi gian phan tng
Thoi gian phan tng (phut) 10 20 30 60
Hiéu suat (%) 80 84 85 85

Nhdén xét: Khi tang thoi gian phan (mg trén 20 phit, hiéu suat phan (mg ting khong
dang ké. Thoi gian phan tmg thich hop 13 20 dén 30 pht.
Tinh ché, the tinh khiét va xdc dinh cdu tric san pham trung gian
- Tinh ché san pham trung gian:
San pham sau phan (mg dugc hoa tan trong 100 ml aceton, sau d6 thém vao 50 ml
nuodc. Sau 48 gid, loc va thu dugc tinh thé mau vang nhat. Lap lai qua trinh tinh ché
cho dén khi thu dugc san pham tinh khiét. Hiéu suat phan tng 85%.
- Thet tinh khiét san phdm trung gian:
Céac hé dung moi: cyclohexan — ethyl acetat (1 : 1)
n-hexan - aceton (2 : 5)
dicloromethan - methanol (40 : 1)

Trén sic ky dd, vét thir cho 1 vét duy nhat véi céc Ry tuong tng véi 3 hé dung moi
lan luot 12 0,21; 0,36 va 0,61.
- Xdc dinh cau tric san pham trung gian:

- Phd IR (KBr; cm™): 1716 (C-0); 1251 (C-0) va 873 va 817 (PL 3.1).

- Phd MS-ESI(+): m/z 559,89 [M+Na]", phil hop V&i CagHpsCIN,O; + Na (M
= 559,93 (PL 3.3).

- Pho NMR (PL 3.4 va PL 3.5):
Phd H-NMR, & (500 MHz, CDCls, ppm): 7,82 (1H, dd, J 5,5; 2,5; H-4""); 7,82
(1H, dd, J 5,5; 2,5; H-7""); 7,70 (1H, dd, J 7,0; 4,0; H-5); 7,70 (1H, dd, J 7,0;
4,0; H-6"); 7,39 (1H, d, J 8,0; H-3’); 7,29 (1H, dt, J 7,5; 1,5; H-6"); 7,24 (1H, m,
H-5°); 7,14 (1H, dd, J 7,5; 2,0; H-4’); 4,82 (2H, q, J 13,0 CH,(-COOC;Hs)); 4,00
(2H, s, 2-CH,); 3,87 (2H, t, J 5,5; CHy); 3,71 (2H, t, J 6,0; CH, vong phthalimido);
3,52 (3H, s, CH3(-COOCH,)); 2,60 (3H, s, 6-CHg); 0,91 (3H, t, J 7,0 CHa(-
COOC;Hg)).
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Céc két qua khao sét cho thiy su twong dong vé dir liéu phd hoc cua san pham tong
hop Vvéi cau tric 3-ethyl 5-methyl 2-[(2-(phthalimido)ethoxy)]-4-(2-chlorophenyl)-
6-methylpyridin-3,5-dicarboxylat.

H;COOC

Hinh 3.10. Cau tric hda hoc cua san pham trung gian 3-ethyl 5-methyl 2-[(2-
(phthalimido)ethoxy)]-4-(2-chlorophenyl)-6-methylpyridin-3,5-dicarboxylat

3.1.3.2. Téong hop va tinh ché tap D ciia amlodipin tir sin phdm trung gian
Sau khi tong hop va tinh ché, két qua thu duoc nhu Bang 3.19.
Bang 3.19. Khéi lugng san pham D sau khi tinh ché
Khéilwong (g)  Hiéu suat (%)
Qui trinh 1 (dung methylamin) 2,0 49,3
Qui trinh 2 (dung hydrazin) 19 46,8

3.1.3.3. Thir tinh khiét san pham tong hop
Phuong phap sic ky 16p mong. Mau thir duoc hoa tan trong methanol, nong do 20
ppm.
Cac h¢ dung moi:

Hé dung mai (1): ethyl acetat — methanol (4 : 1)

Hé dung madi (2): dicloromethan — methanol (10 : 1)

Hé dung mai (3): cloroform — methanol (7 : 1)
Phat hién vét sic ky bang dén UV tai budc song 254 nm.
Két qud: trén sac ky do cac vét thir tir 2 tac nhan phan ang déu tinh khiét SKLM khi
cho 1 vét duy nhit véi cac Rs tuong ung véi 3 hé dung méi lan lwot 0,32; 0,35 va
0,42.
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3.1.3.4. Xdc dinh cdu triic san phiam tong hop
- Dix liéu phd nghiém caia san pham tong hop:
Phé IR (KBr; cm™): 1238 (C-0); 1733 (C=0); 3523 (N-H) (PL 3.6).
Phé MS-ESI(+): m/z 407,1328 [M+H]", pht hgp CyoH23CIN,Os + H (M = 407,1378)
(PL 3.8, PL 3.9).
Phd NMR (PL 3.10, PL 3.11, PL 3.12, PL 3.13):

Phd 'H-NMR, & (500 MHz, CDCls, ppm): 7,41 (1H, dd, J 8,0; 1,5, H-3’); 7,31
(1H, dt, J 7,5; 2,0; H-6"); 7,27 (1H, dd, J 7,5; 1,5; H-5°); 7,17 (1H, dd J 7,5; 1,5;
H-4’); 4,80 (2H, g, J 12,5, CH,(-COOC,Hzs)); 3,99 (2H, g, J 7,0; 2-CH,); 3,52 (2H,
m, CH,); 3,48 (3H, s, CH3(-COOCHy)); 2,84 (2H, t, J 5,0, -CH,-); 2,64 (3H, s, 6-
CHs,); 0,92 (3H, tJ 7,0, CH3(-COOC;Hs)).
- Dir liéu phé *H-NMR cua tap D amlodipin [15]

Phé *H-NMR, & (500 MHz, CDCls, ppm): 7,39 — 7,21 (1H, d, C6); 7,29 — 7,25
(2H, m, Hy, Hs); 7,17 (1H, t, Hy); 4,81 - 4,78 (2H, q, Hy,); 4,01 — 3,96 (2H, q, H1s3);
3,52 (3H, m, Hys); 3,49 (2H, m, Hyg); 3,81 (2H, t, Hy); 2,63 (3H, s, H14); 2,02 (2H,
s, -NH,); 0,92 — 0,89 (3H, s, Hya).
- Dit liéu phd *H-NMR cua tap D amlodipin [50], (PL 3.14)

Phd *H-NMR, & (400 MHz, CDCls, ppm): 7,4 — 7,3 (1H, m, H-3"); 7,3 - 7,2
(2H, m, H-6’ va H-5"); 7,2 = 7,1 (1H, m, H-4"); 4,7 — 4,9 (2H, m, CH,(-COOC,Hs)):
3,9 - 4,1 (2H, m, 2-CH,); 3,5 - 3,6 (3H, m, CH3(-COOCHjy)); 3,4 — 3,5 (2H, m,
CH,); 2,8 - 2,9 (2H, m,-CH,-); 2,6 — 2,7 (3H, m, 6-CH3); 1,5 - 1,6 (2H, s, -NH,);
0,9 — 1,0 (3H, m, CH3(-COOC,Hs).

Dit liéu phé *H-NMR (500 MHz, CDCls, ppm) cia san pham téng hop twong
ddng vai céc tai lieu [15] va [50]. Két hop tit ca cac dit lidu c6 thé két luan san

pham t6ng hop chinh 1a tap D ctia amlodipin.
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NH
>

COOCH,CH,

Cl

Hinh 3.11. Cau tric hda hoc tap D cua amlodipin

3.1.4. Tong hop va tinh ché tap A va tap B ciia nifedipin
3.1.4.1. Téng hop tap A ciia nifedipin bang phwong phap oxy ha nifedipin véi
acid nitric
Trudc phan tmg, dung dich nifedipin ¢6 mau vang. Sau phan tmg, hdn hop ¢ mau
vang sam hon. Két qua khao sat bang SKLM cho thay truéc 10 phat van con vét
nguyén liéu nifedipin, sau 15 phut xuat hién thém mot s6 vét tap. Do d6 thoi gian
phan ung thich hop 1a 10 phat.
Bang 3.20. Hiéu suét tong hop tap A cua nifedipin

Khéilwong  Khdi lwong

. Nifedipin ] ] Hiéu suit
Lan SiO;— HNO3(g) san phamly san pham A
(9) < R (%)
thuyet (g) tho (g)
1 0,3580 0,2536 0,3559 0,3218 90,42
2 0,3467 0,2512 0,3445 0,3074 89,23
3 0,3414 0,2498 0,3394 0,3052 89,92

Tién hanh phan ¢ng voi luong nifedipin ting 1én 10 1an (3,4531 g), két qua thu
duoc 2,9958 g san pham tho.

3.1.4.2. Tong hop tap B ciia nifedipin bang phwong phap chiéu tia UV

Két qua khao séat bang sic ky 16p mong cho thiy véi thoi gian chiéu sang trén 12
gio nifedipin gan nhu khong con.

Dung dich truéc khi chiéu sing mau vang tuoi, dung dich san pham sau khi chiéu

sang chuyén dan sang mau xanh da quang r61 xanh da tro1 nhat.
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Tién hanh phan Gng lan 2, 1an 3 voi thoi gian 15 gio chiéu sang, khéi luong san
pham tho va hiéu suat dugce trinh bay trong Bang 3.21.
Bang 3.21. Hiéu suét tong hop tap B cua nifedipin

Lin Nifedipin K’h("ii lwong ?z’ln th’ii lwong san  Hiéu suit phan
(9) pham ly thuyet (g) pham B tho (g) ung (%)
1 1,5730 1,4912 1,4461 96,97
2 1,6402 1,5549 1,4772 95,00
3 1,6289 1,5442 1,4607 94,59
Trung binh 95,52

3.1.4.3. Tinh ché sin pham tong hop

San pham A:

Thuce hién sic ky cot san pham A 2 lan v6i hé dung méi ethyl acetat — n-hexan (2 :
8), va sau d6 két tinh lai trong aceton — nudc.

Bang 3.22. Hiéu suét tinh ché san pham A bang sic ky cot

San pham  Sic ky ¢t  Sic ky ¢t  Khdi lwong san pham Hiéu suat
A (9) lan 1 (g) lan 2 (g) sau khi két tinh (g) tinh ché
2,9958 1,9309 1,5219 1,0434 34,83%

Hiéu suét toan quy trinh 13: 89,21% x 34,83% = 31,07%.

San phdm B:

L4y 2,2593 g san pham B, thuc hién sic ky cot véi hé dung moi ethyl acetat — n-
hexan (4 : 6). Trong qua trinh sac ky, chl y loai oxy bang dong khi argon. Sau d6
bay hoi dung méi trong cic phan doan duéi dong khi argon. Khéi lwong san pham
thu duoc 1a 1,7350 g, dong nhat va c6 mau xanh nhat.

Hiéu suét tinh ché: 76,79% va hiéu suét toan quy trinh: 76,79% x 95,52% =
73,35%.

3.1.4.4. Thir tinh khiét san phdm tinh ché

San pham sau khi tinh ché duoc xac dinh d6 tinh khiét bang phuong phap: khoang

chénh léch nhiét dd ndng chay va phuong phép sac ky Iép mong.
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Phuwong phdp do nhiét do ndng chay
San pham A va B dugc x4c dinh nhiét d6 nong chay trén may Gallenkamp.
Két qua: nhiét ¢6 ndng chay trung binh cua A 1a 105 °C va B 1a 94 °C, phl hop Voi
diém chay cua tap A va tap B tir tai liéu tham khao. Khoang chénh léch giita nhiét
d6 bat dau chay va chay hoan toan 1a +1°C, cho nhan dinh mau thir tinh khiét.
Phwong phdp sdc ky 16p mong
Mau ths: Hoa tan san pham A trong dung mdi dicloromethan, san pham B trong
dung méi aceton véi nong do khoang 1 mg/ml.
Céc hé dung moi

H¢ dung méi (1): n-hexan — ethyl acetat (8 : 2).

Hé dung méi (2): n-hexan — ethyl acetat (6 : 4).

Hé dung mbi (3): n-hexan — aceton (4 : 6).
Cham hai mau thir A va B 18n ban mong trang san silica gel Fys,, trién khai dén khi
dung méi di chuyén dwoc 10 cm, ldy ban méng va dé khé trong ta hat. Phat hién vét
sac ky bang dén UV tai buéc song 254 nm.
Két qua: trén sic ky do cac vét thtr san pham A va san pham B déu tinh khiét
SKLM khi cho 1 vét duy nhat véi cac R;twong Gng véi 3 hé dung mdi lan luot 1a
0,25; 0,50; 0,66 d6i v6i san pham A va 0,25; 0,50; 0,79 ddi véi san pham B.
3.1.4.5. X&c dinh cdu tric
Diz ligu phé hoc ciia san pham A
- Phé UV (acetonitril; nm): 268 (PL 4.1).
- Phé IR (KBr; cm™): 1728; 1524; 1378 va 1111 (PL 4.2).
- Phé MS-ESI(+): m/z 367,0908 [M+Na]", phti hop véi cong thicc C17H;6N,06 + Na
(M = 367,1008) (PL 4.3).
- Phd NMR san pham A (PL 4.4; PL 4.5):

Pho 1H-NMR, d (500 MHz, DMSO-dg, ppm): 8,26 (1H, dd, J 8,0; H-3’); 7,81

(1H, dt, J 7,5; H-4"); 7,73 (1H, dt, J 7,5; 1,5; H-5); 7,29 (1H, dd, J 7,5; 1,5; H-6");
3,44 (6H, s, -CHj; ester); 2,55 (6H, s, CHs - pyridin).
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Phé C-NMR, & (125 MHz, DMSO -dg, ppm): 166,54 (C=0O ester); 156,05
(C-2); 156,05 (C-6);. 146,81 (C-2’); 144,67 (C-4); 133,80 (C-1); 130,81 (C-4’);
130,60 (C-5); 130,35 (C-5"); 124,46 (C-3’); 124,35 (C-3); 124,35 (C-5); 52,23 (2C;
CHj ester); 23,09 (CH5 gan vong pyridin).

Pho NMR chuin tap A cia nifedipin (PL 4.6; PL 4.7):

Phé *H-NMR, & (500 MHz, DMSO-dg, ppm): 8,26 (1H, dd, J 8,0; H-3’); 7,80
(1H, dt, J 7,5; H-4"); 7,72 (1H, dt, J 7,5; 1,5; H-5’); 7,28 (1H, dd, J 7,5; 1,5; H-6");
3,44 (6H, s, -CHjs ester); 2,55 (6H, s, CHj; - pyridin).

Phé *C-NMR, & (125 MHz, DMSO -dg, ppm): 166,54 (C=0 ester); 156,05
(C-2); 156,05 (C-6);. 146,81 (C-2’); 144,67 (C-4); 133,80 (C-17); 130,81 (C-4%);
130,60 (C-6°); 130,35 (C-5’); 124,46 (C-37); 124,35 (C-3); 124,35 (C-5); 52,23 (2C;
CH; ester); 23,09 (CH; gan vong pyridin).

Nhue vdy, két hop céc dit liu phd va so véi phd chuan, san pham A c¢6 ciu tric

phu hop vai dehydronifedipin (tap A caa nifedipin).

Hinh 3.12. Cu tric hda hoc tap A cua nifedipin

Diz ligu phé hec ciia san pham B

- Phd UV (acetonitril; nm): 228; 280 va 312 (PL 4.8).

- Phé IR (KBr; cm™): 3084; 3001 — 2852; 1729; 1492; 1374 va 1110 (PL 4.9).

_ Phé MS-ESI(+): m/z 351,0956 [M+Na]*: phtl hop cong thitc Cy7H;6N,05 + Na (M
= 351,1059 (PL 4.10).

-Phé NMR (PL 4.11, PL 4.12):
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'H-NMR, & (500 MHz, DMSO-ds, ppm): 7,72 (1H, t, H-4); 7,52 (1H, d, H-
3’); 7,44 (1H, t, H-5"); 6,55 (1H, d, H-6); 3,39 (6H, s, CH; ester); 2,67 (6H, s, CH3
gan vong pyridin).

BC-NMR, & (125 MHz, DMSO-ds, ppm): 167,71 (C=0 ester); 161,64 (C-2);
161,64 (C-6);. 156,46 (C-2’); 144,40 (C-4); 139,95 (C-1’); 135,01 (C-4"); 130,68
(C-6"); 128,86 (C-5°); 127,27 (C-3’); 107,86 (C-3); 107,86 (C-5); 52,03 (CHs ester);
23,52 (CHs gan vong pyridin).

Dit liéu phé *C-NMR va 'H-NMR cho thiy sé luong, vi tri caa proton, va carbon
ctia san pham B phu hop véi cong thirc cau tao dehydronitroso nifedipin. Nhu vay

c6 thé két luan san pham B chinh 1a dehydronitroso nifedipin (tap B cua nifedipin).

Hinh 3.13. CAu tric héa hoc tap B cua nifedipin

Tom tat hiéu suit tong hep va tinh ché cac tap chat
Bang 3.23. Hiéu suét diéu ché cac tap

Captopril 7- D- Tap D Tap A Tap B

T
P disulfid ADCA phenylglycin amlodipin nifedipin nifedipin

HS téng hop

63,0 82,3 14,5 42,0 89,2 95,5
(%)
HS tinh ché
> tinh che 571 302 79,2 63,2 348 768
(%)
Hiéu suat toan

35,97 24,85 11,48 26,54 31,04 73,34

qui trinh (%)
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Ciu tric cac tap tong hop

TT Céu tric san phim tong hop Tén

HO OH

;(: c yay Acid (25,2'S)-1,1"-

1 : \)\( disulphanediylbis[2-methyl-1-
J Y\/ \_ oxopropan-3,1-diyl]-
4 4 bis[pyrrolidine-2-carboxylic]

w

Acid (2R)-2-amino-2-
phenylacetic

Acid (6R,7R)-7-amino-3-methyl-
8-0x0-5-thia-1-azabicyclo [4.2.0]
oct-2-ene-2-carboxylic (acid 7-
aminodesacetoxycephalosporanic)

3-ethyl 5-methyl 2-[(2-
aminoethoxy)methyl]-4-(2-
chlorophenyl)-6-methylpyridin-
3,5-dicarboxylat

Dimethyl-2,6-dimethyl-4-(2-
nitrophenyl)-pyridin-3,5-
dicarboxylat
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dicarboxylat

Dimethyl-2,6-dimethyl-4-(2-
nitrosophenyl)-pyridin-3,5-

3.2.XAY DUNG VA THAM PINH QUI TRINH XAC PINH PQ TINH
KHIET CAC TAP TONG HQP BANG PHUONG PHAP SAC KY LONG

HIEU NANG CAO
3.2.1. Khio sat diéu kién sic ky
3.2.1.1. Tap captopril disulfid
- Khao sét thanh phan pha dong:

o UV 220 nm
iz ]
E bt 2
:: J\A 3
S 4

F] ] i 5 W ] E ) n " 1z 1%
Minutes

Hinh 3.14. Sic ky db dung dich captopril disulfid 1000 pg/ml véi cac pha

dong khao sat

Piéu kién sdac ky: cot Phenomenex Gemini NX Cig (150 x 4,6 mm; 5 um); dau do
PDA; budc song phat hién 220 nm:; téc d6 dong 1 ml/phat; nhiét ¢ cot 50 °C; thé

tich tiém mau 10 pl; ty Ié pha dong (30 : 70):
(1): acetonitril — nudc acid phosphoric pH 2,5;
(2): acetonitril — nudc acid acetic pH 2,5;
(3): acetonitril — nudc;

(4): methanol — nudc acid phosphoric pH 2,5.
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Sic ky d6 cho thay thanh phan pha dong c6 anh huéng dén do phan giai, hé s ddi
xang va thoi gian luu cta chat phan tich. Chon pha dong acetonitril va acid
phosphoric pH 2,5 (30 : 70) thoa man c4c yéu cau vé do phan giai va hé s ddi
Xang.

- Khao sat ty 1€ pha dong:

Két qua khao sat ty 18 pha dong duoc trinh bay & Bang 3.24.

Bang 3.24. Gia tri cac thdng s6 sac ky voi cac ty 16 pha dong khao séat

Pha dong Captopril disulfid Thoi gian luu
ACN- H3PO,pH 2,5 tg (phat) A Rs Kk’ cua tap X (phut)
25:75 6,19 11 17,8 3,1 13,77
30:70 3,63 12 133 14 6,95
35:65 2,62 1,2 9,4 0,8 4,33

tr: thoi gian lieu, As: hé sé doi ximng, Re: dg phan gidi, k’: hé sé dung heong.

Véi ty 1& (25 : 75), thoi gian luu cua pic tap X dai (k> 3), trén sic ky db dung dich
captopril disulfid xuat hién 1 pic tap (tap X).

Véi ty lé (35 : 65) pic captopril disulfid xuat hién gan pic dung mdi (k* < 1).

Véi ty 1& (30 : 70) pic captopril disulfid dat cac yéu cau vé thdng sb sac ky va thoi
gian luu cua pic tap X khdng qua dai nén ty I€ pha dong nay duoc lua chon.

- Khao sat pH va nhiét d6 cot:

Tién hanh khao sat pha dong acetonitril - nuéc acid phosphoric (30 : 70) véi cac gia
tri pH 1a 2,0; 2,5; 3,0 va 3,5. Nhiét do cot duogc ¢ dinh ¢ 50 °C.

Két qua cho thay pH pha dong khdng anh huong dén thoi gian rira giai cua captopril
disulfid. Khi pH pha dong la 3,5 chiéu rong cua pic ting, chiéu cao pic giam. Trong
khi d6 voi pH tir 2,0-3,0 pic captopril disulfid dat yéu cau vé hé s dbi ximg, do
phan giai va dap tng dau do gan nhu khong thay doi.
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i pH 2.5: 50°C
FE e A

' ||| PH 3,0 So-C
H.

J.L H 3.5 50°C
Rl

g - -
. " A B 2.0: SoeC

L] -3 e E L] = w 1=

Hinh 3.15. Sic ky db dung dich captopril disulfid 1000 pg/ml véi cac pH khao séat

Tiép tuc khao sat anh huong nhiét do cot voi pH pha dong 1a 2,0; két qua khao sat
cho thay nhiét d6 cot anh huong dén hé sé di xung. Khi nhiét do cot < 40 °C thi hé
s6 d6i xtng khong dat (pic kéo dudi), tin hiéu tét khi nhiét d6 tir 50-60 °C.

Két qua khao sat dugc trinh bay ¢ Bang 3.25.

Bang 3.25. Gi4 tri cac thong s sac ky vai cac nhiét do cot khao sat

Captopril disulfid
Nhiét do cot Prop

t= (phat) Al Re K
20°C 4,44 1,8 9,3 2,0
30°C 451 1,6 11,2 2,0
40°C 454 13 12,8 2,0
50 °C 4,52 11 14,0 2,0
60 °C 4.47 11 144 2,0

Nhue vy, diéu kién sac ky thich hop dé xac dinh d6 tinh khiét captopril disulfid bao
gom cot Gemini-NX Cyg (150 x 4,6 mm; 5 pm), nhiét d6 cot 50 °C; pha dong 1a hon
hop dung mdi acetonitril — nuéc acid phosphoric pH 2 (30 : 70); téc do dong: 1
ml/phat; phat hién tai budc song 220 nm.

3.2.1.2. Tap D-phenylglycin

Pha d@ong A: dung dich dém phosphat pH 5; pha dong B: methanol
Chuong trinh pha dong nhu da mo ta trong muc 2.2.4.1b.

Khao sét trén 3 cot: Gemini Cyg (1); Inertsil®Cg (2) va LuxCellulose-1 (3).
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Hinh 3.16. Sic ky dd D-phenylglycin véi cac diéu kién sic ky khao sat
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Két qua khao sat cho thay:

+ Piéu kién (1) cho pic tap chat A c6 thoi gian Iuu 13 4,454 phut; hé sé d6i xtung
1,02; d6 tinh khiét cua pic > 99%; dong thoi diéu kién nay ciing cho pic D-
phenylglycin tach hoan toan khoi pic cephalexin va tap 7-ADCA (Hinh 3.16).

+ Diéu kién (2) cho két qua do tinh khiét pic khong dat ((sir dung chirc ning kiém
tra do tinh khiét pic trén phan mém LC Real Time Analysis cho két qua 77%).

+ Piéu kién (3) cho pic D-phenylglycin c6 thoi gian luu 1a 3,754 phat; hé sé doi
xang 1,067; d6 tinh khiét cua pic > 99%.

Nhan xét: Diéu kién (1) va (3) cho két qua nhu nhau, déu thich hop dé xac dinh do
tinh khiét tap chat D-phenylglycin nhung cot Lux Cellulose-1 dat tién, khong phd
bién nén dé don gian chon diéu kién (1) twong tng véi cot Gemini Cys.

Nhue vy, diéu kién sic ky xac dinh do tinh khiét tap D-phenylglycin 1a: cot sic ky
Gemini Cyg (250 x 4,6 mm; 5 pm); toc do dong: 1,0 ml/phat; thé tich tiém mau: 10
ul, phat hién tai budc song 220 nm. Pha dong: dung dich dém phosphat pH 5 (A) va
methanol (B).

Chuong trinh pha dong:
Thai gian (phut)  Pha dong A (% tt/tt) Pha dong B (% tt/tt)
0-1 98 2
1-20 98 — 70 2 —30
20 -23 70 — 98 30> 2
23 -30 98 2
mALU
. o i EEESES _E ~ PDA Mulli 1|
1000 :;i?
I
750 ] g
500-; <] §
EED? ] % §-
g e

min

Hinh 3.17. Sic ky db dung dich cephalexin 1000 pg/ml, D-phenylglycin 100
ug/ml va 7-ADCA 100 pg/ml véi diéu kién (1)
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3.2.1.3. Tap 7-ADCA
Pha dong A: dung dich dém phosphat pH 5, pha dong B: methanol
Chuong trinh pha dong tuong tu qui trinh phan tich D-phenylglycin.

mAU o

1500- lg PDA Mult

L4
[

| o

1000+ . ( 1)

500+ ‘

0 5 10 15 20 25 Slﬂ
min

PDA Multi 1

3.809 / 7-ADCA

3
PR -

(2)

250+ [

18.784

1 |8.638

min

PDA Muti 1

500+
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©)

250+
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min
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Hinh 3.18. Sac ky d6 7-ADCA véi cac diéu kién sac ky khao sat
Piéu kién (1): Cot Gemini Cyg, toe dd dong 1,0 ml/phat, thé tich tiém mau 20 pl.
biéu kién (2): Cot Gemini Cyg, toe dd dong 2,0 ml/phat, thé tich tiém mau 10 pl.
biéu kién (3): Cot Inertsil®Cg, toc 6 dong 2,0 ml/phat, thé tich tiém mau 10 pl.
biéu kién (4): Cot Inertsil®Cs, téc d6 dong 1,0 ml/phat, thé tich tiém mau 20 pl.

ID# 3|
Compound Name : T-ADCA

mAU
50003
4500 3
4000}
35005
3000
25003 360.79
20003, 19 02
1500 3%, =4

1288—2 L= 443 8 8IER 068 .9764589720.86
| 1 o . s B . i .
S R L e
200 300 400 '' 500' '600 ' '700
nm

Hinh 3.19. Phé UV tai thoi gian luu cua pic 7-ADCA khi khao sat voi diéu kién (2)

Két qua khao sat cho thay:
+ Piéu kién (1) va (4) cho pic 7-ADCA c6 hé sb dbi xiing 1,5; vét bi kéo dudi.

+ Piéu kién (2) cho pic 7-ADCA ¢6 thoi gian luu 1a 3,809 phut, do tinh khiét pic >

99%, hé sé ddi xang 1,10.

+ Piéu kién (3) cho pic 7-ADCA c6 thoi gian luu 1a 3,809 phut, d6 tinh khiét pic >

99%, hé s6 ddi xiang 1,12.

Diéu kién (2) hoic (3) déu cd thé xac dinh do tinh khiét 7-ADCA. Tuy nhién, diéu

kién (2) dugc lya chon dé qui trinh trong d6ng qui trinh xac dinh d6 tinh khiét cua

D-phenylglycin.
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Nhan xét: c6 thé ap dung diéu kién (2) (cot Gemini C18) hoic diéu kién (3) (cot
Inertsil®C8) dé tién hanh xac dinh do tinh khiét cua tap 7-ADCA. Biéu kién (2)
duoc lya chon dé gidng véi didu kién xac dinh d6 tinh khiét cua tap D-
phenylglycin.

Nhur vdy, diéu kién sic ky thich hop dé xac dinh d¢ tinh khiét cua 7-ADCD la: Cot
Gemini Cyg (250 x 4,6 mm; 5 um); pha dong la hon hop dung dich dém pH 5 va
methanol vé&i chuong trinh pha dong twong tu qui trinh tap D-phenylglycin; téc d6
dong la 2,0 ml/phut; thé tich tiém mau 10 pl; phat hién tai budc séng 220 nm.

Y
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= | s
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Hinh 3.20. Sic ky d6 dung dich 7-ADCA 100 ug/ml, D-phenylglycin 100 pg/ml va
cephalexin 1000 pg/ml véi diéu kién (2)

3.2.1.4. Tap D cua amlodipin

Két qua khao sat di xac dinh duoc diéu kién sic ky thich hop dé xac dinh d6 tinh

khiét tap D caia amlodipin: cot Cyg (250 mm x 4,6 mm; 5 um), pha dong: acetonitril

- methanol - dung dich TEA pH 3 (15 : 35 : 50) (dung dich pH 3 gom 7,0 ml

TEA/1000 ml nuéc, diéu chinh pH 3,0 bang acid phosphoric), toc do dong: 1,0

ml/phat, nhiét 6 cot: 35 °C, thé tich tiém mau 10 pl va phét hién tai budc song 237

nm.

3.2.1.5. Tap A va tap B cua nifedipin

Két qua khao sat cac pha dong: nudc — acetonitril vai cac ty 18 (50 : 50); (45 : 55)

va (55 : 45) cho thdy pha dong vai ty 18 (50 : 50) dap ung cac thong sb sac ky.

Nhur vy, diéu kién sac ky thich hop xac dinh d6 tinh khiét tap A va B cua nifedipin

la: cot Phenomenex Gemini NX (150 x 4,6 mm; 3 pm), pha dong la hon hop nudc -

acetonitril (50 : 50), tbc d6 dong 0,8 ml/pht, thé tich tiém mau 20 pl va phat hién

tai budc song 254 nm.
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Bang 3.26. Bang tom tit diéu kién sic ky cua céac qui trinh kiém tra do tinh khiét cc tap tong hop bang phwong phap HPLC.

‘ Nhiét ) Tocdo  Thé tich tiém
. Nong d6 Pha dong Buéc séng . R
Tén tap Pha tinh do cot dong mau
(Hg/ml) o (nm) ,
Q) (ml/phdt) (k)
Cot Gemini NX
Captopril disulfid 1000 Ci5(150x 4,6  Acetonitril - H3PO, pH 2 (30 : 70) 50 220 1,0 10
mm; 5 um)
Cot Gemini C;g3 Pha dong A: dém phosphat pH 5
D-phenylglycin 1000 (250 x 4,6 mm; 5 Pha dong B: methanol 30 220 1,0 10
pm) Rura giai gradient
Cot Gemini C;g3 Pha dong A: dém phosphat pH 5
7-ADCA 1000 (250 x 4,6 mm; 5 Pha dong B: methanol 30 220 2,0 10
pm) Rtra giai gradient
Acetonitril - methanol - dung dich
Cot C15(250 mm
o pH 3 (7,0 ml TEA/1000 ml nudc va
D cua amlodipin 1000 X 4,6 mm; 5 um) . . . . 35 237 1,0 10
dieu chinh pH den 3,0 + 0,1 bang acid
phosphoric) (15 : 35 : 50)
Cot Phenomenex
A va B nifedipin 250 Gemini NX (150 Nudc — acetonitril (50 : 50) 30 254 0,8 20

X 4,6 mm; 3 um)
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3.2.2. Tham dinh qui trinh x4c dinh @9 tinh khiét tap chat

3.2.2.1. Khdo sét tinh phu hop hé thong

Bang 3.27. Két qua khao sét tinh phi hop hé théng (n = 6) (PL 1.12, PL 2.10, PL
2.16, PL 3.15, PL 4.13, PL 4.14, PL 4.15)

Tén qui trinh tap tr S
] ) As Rs N
khao sat (phat) (UV.s)
R TB 3,63 31518238 1,1 13,5 35357
Captopril disulfid
RSD% 0,16 0,64 1,56 0,89 0,64
_ B 4,50 8404831 1,0 57 27884
D-phenylglycin
RSD% 0,22 1,74 1,26
B 3,82 7876260 1,1 5,6 16128
7-ADCA
RSD% 1,02 0,77 2,35
. B 7,35 10779316 1,64 3032
D cuaa amlodipin
RSD% 0,54 0,27 0,97 0,86
B 5,95 8588137 1,16 10839
A cua nifedipin
RSD% 0,02 0,73 1,09
TB 6,78 6399361 1,06 28073
B cua nifedipin
RSD% 0,18 0,12 1,31 1,79

tr: thoi gian leu, S: dién tich pic, Ag: hé sé bt doi, N: 6 dia Iy thuyét, Rs: dé phan gidi

3.2.2.2. Tinh ddc hiéu

Qui trinh xdc dinh d¢ tinh khiét ciia captopril disulfid

Tién hanh sic ky pha dong, dung mdi pha mau, mau captopril disulfid 1000
(ug/ml), mau hdn hop captopril 1000 (ug/ml) va captopril disulfid 10 (ug/ml).

Két qua khao sat:

- Trén sic ky ¢4 dung mdi pha mau va pha dong khong xuat hién pic co thoi gian
luu twong tng véi pic captopril disulfid trén sic ky d6 mau thir.

- Trén sac ky dd mau thir xuat hién céc pic tir 1,2 dén 2 phat c6 phoé UV-Vis gidng

phd UV-Vis cua céc pic twong wng trong sic ky ¢6 dung moi pha mau.
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- Trén sic ky dd mau captopril disulfid xuét hién pic tap (pic X) c6 thoi gian luu
khoang 7 phut. Pic tap X, pic captopril va pic captopril disulfid tach hoan toan. Pic
captopril disulfid tinh khiét (theo pho UV-Vis).

Nhu vay qui trinh xac dinh d6 tinh khiét tap captopril disulfid c6 tinh dic hiéu.

- Captopril Captopril disulfid

Phadong  Tap X Dunyﬁi pha mau .
4//\‘;"_J %A\_ // / v -
) S TNCA, { )

[ram—

Hinh 3.21. Sic ky dd khao sat tinh dic hiéu cua phuong phap xac dinh do tinh khiét
captopril disulfid

......

BB gging
+ £ 8 0 3@l

Hinh 3.22. Ph6 UV - Vis tai thoi gian luu va sic ky do 3 chiéu cua captopril
disulfid
Qui trinh xdc dinh dg tinh khiét ciia D-phenylglycin
Két qua khao sat:
- Séc ky d6 pha dong va dung mdi pha mau: khong xuat hién pic tai thoi gian luu
tuong tng cua pic D-phenylglycin trong sic ky d6 mau thir.
- Sic ky d6 miu the: ngoai pic D-phenylglycin chi ¢d 1 pic la ¢d thoi gian luu &
3,16 phat. Pic D-phenylglycin tinh khiét va tach hoan toan pic la.
- Sic ky do dung dich D-phenylglycin khi phan hay ¢ nhiét 6 100 °C, do am 90%

trong 24 gio 6 xuat hién thém 1 pic ¢ thoi gian luu 6,22 phit so véi sic ky dd mau
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thir. Pic D-phenylglycin dat do tinh khiét > 99% va tach hoan toan khoi cac pic 1an
can.

- Séc ky do dung dich D-phenylglycin khi dwgc phan huy trong diéu kién chiéu tia
UV lién tuc trong 4 gio c6 xuét hién mot sé pic khéc & thoi gian luu 6,8; 16,9 va

18,3 phit so véi sic ky d6 mau thi. Cac pic nay tach hoan toan khoi pic D-

phenylglycin.
o S ™10 POA Multi 1
. 754 . -
(a) Pha déng (b) Dung moi pha mau
5.0+ 5.0+
25 25
Do_}l\.. I subealil i —— 0.0-fvmenmamen= caninn
R S “2.5..“7 5 10 15 20 "_zrs'm"mm
mAU 400
E PDA Mul
§
7,57 ([
(c) D-phenylglycin phan huy trong
0 diéu kién nhiét am trong 24 gio
254
RN T
T T \
00 —rm#zr,'*',"?i&" """" _’T. S — E— \MH".’",
0 5 10 15 20 25 3
MAY10.0
’ 4 PDA Muifi 1
7.5 r
(d) D-phenylglycin phan hay trong
5.0 diéu kién chiéu tia UV lién tuc trong 4 gio
2.5+ 8 E
i3 s rﬂ_/“&\
3 = \
0 § 10 15 20 25 3‘0

Hinh 3.23. Sic ky db pha dong, dung méi pha mau va
mau phan hay cua tap D-phenylglycin



102

1250-
1000 ¥

J
750

2307
4

PDA Multi 1}

|

3 419.83 490603 6687PF2.59
o B3 | _ ‘ " Vo
RRE e L L
0 5 10 15 20 25 T!’sli“ | 1 | 0 | L nm
Purity
ID# a1
Retention Time : 4.446
Compound Name : D-PG
; ]
0.5 {/ \ /
17/ U -
O,D" I_u === .i.. - - SRS _[_' . 0
4.5 5.0
min
Impurity :Detected at 4.44 min
Peak purity index : 0.999957
Single point threshold : 0.999958

Minimum peak purity index

Hinh 3.24. Két

=1

qua sac ky D-phenylglycin

Nhu vay qui trinh xac dinh d6 tinh khiét tap D-phenylglycin c6 tinh dic hiéu.

Qui trinh xdc dinh dg tinh khiét tap 7-ADCA

Két qua khao sat tinh dic hiéu:

- Séc ky do pha dong va dung mdi pha mau (hinh 3.25a va 3.25b): khdng xuat hién
pic tai thoi gian luu ciia pic tap chat 7-ADCA trong sac ky ¢6 mau thtr (hinh 3.26).

- Sac ky dd mau thtr (hinh 3.26): ngoai pic tap chat 7-ADCA chi ¢6 1 pic la ¢6 thoi
gian luu gidng pic xuét hién trong sic ky dd dung mdi pha mau, ching to pic la nay

la cua dung mdi pha miu. Pic tap chat 7-ADCA tinh khiét va tach hoan toan céc pic

khac.
rn.uu,w,__.1.§. : : mmq mum__.g. B Bo—
i !
15 | G .
i (a) Pha dong " (b) Dung moi pha
5.0+ &0+
25 25
_._F"/__.t—"\ _'—‘_"/_/—’\
0.0~ “W-’.P—” - \\ oA U.D--J W"’—" \‘\\ JE—
o s 0 s P 5 0 5 N
min min
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™U1ng E o] "Vtooy g POA NG
|
" 5] F (d) Chieu tia UV lién
¢) Nhiét am trong 24 gi¢ -
0/ (©) “a geaglo 0] tuc trong 4 gio
2.5 254
- § §
D.O-L_v_J ,\i%r LJLF—'—”—L——M&\’\ O.F‘J .
' T » 0

min
Hinh 3.25. Sic ky db pha dong, dung méi pha mau va mau phan huy tap 7-ADCA

- Sac ky d6 mau tap chat 7-ADCA phan hay trong diéu kién nhiét ¢ 100 °C, d6 am
90% trong 24 gio xuat hién thém cac pic c6 thoi gian luu 2,23; 2,63; 2,89 va 7,03
phit so véi sic ky do mau thi. Pic 7-ADCA van dat do tinh khiét > 99% va tach
hoan toan cac pic khac (Hinh 3.25c¢).

- Sic ky do mau 7-ADCA phan hiy trong diéu kién chiéu tia UV lién tuc trong 4
gio xuét hién mot sé pic c6 thoi gian luu 2,62 va 7,12 phat so véi sic ky d6 mau

thir. C4c pic nay tach hoan toan pic 7-ADCA, pic 7-ADCA dat d6 tinh khiét > 99%

(Hinh 3.25d).
AL N
3 FOA Ml 1
500 E
280
o |
o 5 10 15 20 25 '
man
Purity ID# .1
ID# 1 Compound Name : 7-ADCA
Compound Name : 7-ADCA mAU
5000
0.5 | E 4500 3
1 / 1000 4000
1y /N P 3500 3
IR, Y 3000
" N S— . 5 25007 260,79
' T T4ds T T sa 200021922
4.0 4.5 5.0 . 1500 Feog
min . i
Impurity :Not Detected el 443 HEIBOME.9764TBT29.86
Peak purity index ; 1.000000 -05|.u-\|r‘ — P PN N Y L -
i i : 0.999977 g I T
e b ey Index. 528 200 300 400 '' 500' ‘600 ' 700

Hinh 3.26. Két qua sic ky tap 7-ADCA
Nhu vay qui trinh xac dinh d¢ tinh khiét tap 7-ADCA c6 tinh dic hiéu.
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Qui trinh xdc dinh dg tinh khiét tap D ciza amlodipin

Két qua khao sat tinh dac hiéu cho thay (PL 3.16):

- Sic ky @6 mau trang khong c6 pic tring véi pic tap D caa amlodipin trong mau
thur.

- Phé UV tai thoi gian Iuu cua pic tap D cua amlodipin trong mau thi gidng vai phd
UV tai thoi gian luu cua pic tap D trong mau chuan, budc song cuc dai tai 268 nm.

- Pic tap D caa amlodipin tinh khiét.

Nhu vay qui trinh xac dinh d6 tinh khiét tap D cua amlodipin c6 tinh dac hiéu.

Hinh 3.28. Pho UV tai thoi gian luu va d6 tinh khiét cua pic tap D amlodipin

Qui trinh xdc dinh dg tinh khiét ciia tap A va tap B cia nifedipin

Két qua khao sat tinh dac hiéu cho thay:

- Sac ky dd pha dong va mau trang khdng xuat hién pic c6 thoi gian luu twong Gng
V6i pic tap A hoic B trén sic ky do mau tha (Hinh 3.29 va 3.32).

- Sic ky d6 mau thtr khdng xuét hién pic tap tring véi pic tap A hoic B (hinh 3.29,
3.30, 3.32 va 3.33). Pic tap A va pic tap B tinh khiét (Hinh 3.31 va 3.34).

Nhu vay qui trinh xac dinh do tinh khiét tap A va tap B cua nifedipin c6 tinh dic

hiéu.
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Hinh 3.30. Sic ky d6 3 chiéu ctia miu thir tap A
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Hinh 3.31. Pho UV-Vis tai thoi gian luu va biéu do minh hoa d6 tinh khiét pic tap A
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Hinh 3.33. Sic ky dd 3 chiéu mau thi tap B
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Hinh 3.34. Pho UV-Vis tai thoi gian luu va biéu do minh hoa d6 tinh khiét pic tap B
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3.2.2.3. Mién gid tri, d¢ diing, dp chinh xdc

Mién gia tri, d§ dung, dd chinh xé4c cua céc qui trinh phan tich cac tap chat duoc trinh bay ¢ Bang 3.28.

Bang 3.28. Két qua xac dinh mién gia tri, do dung, do chinh xé&c caa cac qui trinh phan tich cac tap chat (PL 1.13, PL 1.14,
PL 1.15, PL 2.11, PL 2.12, PL 2.13, PL 2.17, PL 2.18, PL 2.19, PL 3.17, PL 3.18, PL 3.19, PL 3.20, PL 4.16, PL 4.17, PL
4.18, PL 4.19, PL 4.20, PL 4.21, PL 4.22, PL 4.23).

o i Tap D caa Tap A caa Tap B cia
Captopril disulfid  D-phenylglycin ~ 7-ADCA o S -
amlodipin nifedipin nifedipin
Phuong trinh 9 = 30366x + 1219486 § = 7798x §=8087x  y=11289089x  §= 26507786x $=25684885x
Hé sé R? 0,9995 0,9997 0,9998 0,9994 0,9999 0,9999
Khoang tuyén
i 51 - 1505 600 - 1500 400 - 1500 612 - 1428 50 - 500 50 - 400
tinh (pg/ml)
Do lap lai
0,17 0,09 0,04 0,01 0,01 0,08
RSD (%) (n = 6)
Do chinh xac
trung gian 0,16 0,04 0,05 0,01 0,01 1,68
RSD (%) (n = 12)
b dung (n=9) Khong thuc hién 101,1-101,8 98,3-99,1 98,6-99,9 Khong thuc hién  Khéng thyc hién

Nhdén xét: Qui trinh xac dinh d6 tinh khiét ciia 06 tap chat bang phuong phap HPLC c6 tinh dic hiéu, mién gié tri rong, do chinh

xéac va do dung cao. Do d6 c6 thé ap dung cac qui trinh nay dé tién hanh xac dinh d6 tinh khiét caa cac tap chat di téng hop.
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3.2.3. Két qua x4c dinh d¢ tinh khiét cac tap tong hop
3.2.3.1. Phuong phap HPLC - PDA
Do tinh khiét sic ky cua cac tap téng hop duoc xac dinh bang phuong phap sic ky
long da duoc tham dinh & muc 3.2.2.
Bang 3.29. Két qua xac dinh d tinh khiét sic ky (%) tinh theo ché pham

nguyén trang cia cac tap chat bang phuong phap sac ky long hiéu ning cao

Tén san pham Pj tinh khiét (%) RSD (%)
Captopril disulfid 99,45 0,17
D-phenylglycin 99,89 0,09
7-ADCA 99,89 0,04
D cua amlodipin 99,93 0,01
A cua nifedipin 100,0 0,01
B cua nifedipin 99,53 0,08

3.2.3.2. Phwong phap DSC
Bang 3.30. Két qua xac dinh do tinh khiét (%) céc tap chat
bang phuong phap DSC va ham am bang phuong phap TGA

Tap chat Do tinh khiét (%) Ham am (%)
Captopril disulfid 99,99 0,3017
D-phenylglycin 99,67 0,11
7-ADCA 99,87 0,15

D cua amlodipin * - -

A cua nifedipin 99,60 0,079

B cua nifedipin 99,78 0,061

* Tap D cua amlodipin la chat than dau nén khong xac dinh d6 tinh khiét biang phuong phap DSC.

3.3. PANH GIA VA THIET LAP TAP CHAT POI CHIEU
3.3.1. Panh gia céc tap tong hop
Can cr vao tinh chét ly hda va myc dich sir dung cua cac tap chat déi chiéu duoc

dung cho phép thtr dinh lwong cé4c tap chét trong nguyén liéu va ché pham.
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Ap dung két qua xay dung qui trinh x4c dinh do tinh khiét va tham khao chting chi
phan tich caa cac chat dbi chiéu goc, viéc danh gia cac tap chat 1am chat d6i chiéu
gom cac chi tiéu, phuong phap thir va yéu cau duoc tom tat trong cac bang sau:

Bang 3.31. Két qua danh gia captopril disulfid

Chi tiéu Phwong phap Yéu cau

Tinh thé trang, khong mui.

Dé tan trong pyridin, hoi tan trong ethanol,
Tinh chat Cam quan tan trong methanol.

Khéng tan trong nudc va mot s dung moi

htru co nhu benzen, cloroform.

Piémchay  PL6.7-DDPVNV 235-236°C

Ham am Nhiét trong luong < 0,5%

IR (KBr/cm™): 1747 (HO-C=0), 1601(-N-

Phé hong ngoai \
C=0) va 490 (-5-S-)

Binh tinh Pho khdi ESI-MS(-): m/z 431,1319 [M-H]
Phé cong huong tir - Phé *H-NMR va *C-NMR
hat nhan (PL1.10 vaPL 1.11)

Do tinh khiét  Sic ky long >99,0% (nguyén trang)

Bang 3.32. Két qua danh gia tap D cua amlodipin

Chi tiéu Phwong phap  Yéucau
Tinh chat Cam quan Dung dich mau vang nau
o _ IR (KBr/cm™): 1238 (C-O); 1733 (C=0);
- Ph6 hong ngoai
3523 (N-H)
Dinh tinh - Phé khéi MS-ESI(+): m/z 407,1328 [M+H]"

- Phd cong husng tr - NMR: 'H-NMR (PL 3.10, PL 3.11, PL 3.12,
hat nhan PL 3.13)

Do tinh khiét  Sac ky long >99,0% (nguyén trang)
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Bang 3.33. Két qua danh gia D-phenylglycin va 7-ADCA

Chi tiéu/ _
D-phenylglycin 7-ADCA

phuwong phap

Tinh chat o, N X
Bot ket tinh trang Bot ket tinh trang nga

(Cam quan)

Piém chay
242 +1°C 306 +1°C

(DSC)
Pho IR (KBr/cm™): 2933 (N-H);  Phé IR (KBr/cm™): 3151 (N-
2617 (C-H), 1612 (C-N) 1508 H); 2933 (C-H); 1800 (C=0);
(C=C) 1618 (C-N) va 1539 cm™

binh tinh (C=C)
Phé MS: m/z 152,0707 [M+H]"  Phé MS: m/z 237,03 [M+Na]"
Phé NMR: 'H-NMR va *C- Phé NMR: 'H-NMR va **C-
NMR (PL 2.4 va PL 2.5) NMR (PL 2.8 va PL 2.9)
Ndng sudt quay cuc riéng:
[¢]3° =-156 ° (C = 2, HCI 3 N)

Do tinh khiét

(Sac ky long)  >99,0% (nguyén trang) >99,0% (nguyén trang)

Bang 3.34. Két qua danh gia tap A va B caa nifedipin

Chi tiéu/ e e e e
i Tap A cia nifedipin Tap B cua nifedipin
phwong phap
Tinh thé trang nga, khong Tinh thé xanh nhat, khdng mui.
Tinh chat mui. Dé tan trong methanol, D& tan trong methanol, ethanol,
(Cam quan) ethanol, aceton, khéng tan aceton; khong tan trong nudc va
trong nudc va n-hexan. n-hexan.
Piém chay (DSC) 105 °C 93,5°C
Ham am (TGA) <0,1% <0,1%
Phé IR (KBr/cm™): Phé IR (KBr/cm™):

1728, 1524, 13718 va 1111 3084; 3001 - 2852; 1729; 1492;
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Chi tiéu/ e e e
, Tap A cia nifedipin Tap B cua nifedipin
phwong phap
1374 va 1110

Binh tinh Phé MS: ESI-MS(+) Phé MS: ESI-MS(+) miz
m/z 367,0908 [M+Na]" 351,0956 [M+Na]”
Phé NMR: 'H-NMR va °C- Phé NMR: 'H-NMR va “C-
NMR (PL 4.4 va PL 4.5) NMR (PL 4.11 va PL 4.12)

Do tinh khiét

(Skc ky long) >99,0% (nguyén trang) > 99,0% (nguyén trang)

3.3.2. Thiét 1ap chét doi chiéu

3.3.2.1. bong goi

Chat khao sat dugc dong trong cac lo thay tinh mau nau, khéi luong dong lo va
tong so lo dong dugc theo bang 3.35.

Bang 3.35. Khéi lugng chat khao sat dong trong 1 lo va s lo déng dugc.

STT Tén chat dbi chiéu KLIo (mg)  Tdng s (lo)
1 Captopril disulfid 20 50
2 T7-ADCA 20 50
3  D-phenylglycin 10 30
4  Tap D cua amlodipin 20 50
5 Tap A cua nifedipin 20 30
6  Tap B cua nifedipin 20 30

Céc lo d6i chiéu duoc bao quan & 2 — 8 °C va tién hanh danh gia do ddng nhat.
3.3.2.2. Pdnh gi& dp dong nhit ciia qud trinh déng lp

L4y ngau nhién 6 lo mdi chat thir nghiém dé danh gia d6 dong nhat lo. Mdi lo duoc
phan tich 2 lan trén cting phuong phap di dugc tham dinh. Két qua duoc trinh bay &
Bang 3.36.
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Bang 3.36. Két qua danh gia ddng nhét lo cua cac chat khao st sau khi dong goi
(PL 1.16, PL 2.14, PL 2.20, PL 3.21, PL 4.24, PL 4.27).

S6 Po tinh khiét sic ky TB giira 2 1an phan tich (%)

i (1) (2) (3) (4) () (6)
1 99,44 99,88 99,90 99,94 99,38 99,70
2 99,42 99,85 99,91 99,92 99,41 99,92
3 99,44 99,92 99,98 99,93 99,34 99,49
4 99,46 99,94 99,47 99,92 99,60 99,60
5 99,43 99,93 99,96 99,92 99,57 99,52
6 99,44 99,91 99,93 99,92 99,36 99,86

B 99,44 99,90 99,94 99,93 99,44 99,68

RSD 0,01% 0,01% 0,03% 0,01% 0,11% 0,18%

(1): Catopril disulfid (2): 7-ADCA (3): D-phenylglycin

(4): Tap D cua amlodipin (5): Tap A cua nifedipin (6): Tap B cua nifedipin

Két qua duoc danh gia bang phan tich théng k& ANOVA mét yéu té (PL 1.16, PL
2.14, PL 2.20, PL 3.21, PL 4.24, PL 4.27):

Captopril disulfid: Fin 0,573 < F; 4,387
7-ADCA: Fey 1,290 < Fy. 3,110
D-phenylglycin: Fin 0,790 < F: 3,110
Tap D cua amlodipin: Fin 3,000 < F: 7,709
Tap A cua nifedipin: Fin 2,909 < F. 7,709
Tap B cua nifedipin: Fin 0,072 < F. 7,709

Nhgn xét: qua trinh déng goi khong anh huong dén két qua xac dinh do tinh khiét

cua chat ddi chiéu, cac lo chat déi chiéu dong nhat.

3.3.2.3. Pdnh gia dj dong nhit lp lién phong thi nghiém

Céc lo CPC dugc danh gia tai 2 phong thi nghiém dat GLP va 1SO 17025:

- PTN 1: Khoa Thiét lap Chat chuan va Chat @i chiéu — Vién Kiém nghiém thuéc
TpHCM.

- PTN2: Khoa Vit Iy do luong - Vién Kiém nghiém thuéc TpHCM.
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MJ3i PTN nhan it nhit 6 lo CDC va qui trinh phan tich d3 duoc thim dinh.

Do dong nhat lo lién PTN dugc danh gia bang phép thong ké ANOVA maot yéu td
trén 12 két qua dinh luong caa 2 PTN tham gia danh gia.

Céc gia tri Fy, va Fy; duoc tinh tir cac két qua doc 1ap cua cac phong thi nghiém (PL
1.17,PL 2.15, PL 2.21, PL 3.22, PL 4.25, PL 4.28):

Captopril disulfid: Fin 4,253 < Fi; 4,965
7-ADCA: Fin 0,000 < Fy 3,682
D-phenylglycin: Fin 0,249 < F. 4,964
Tap D cua amlodipin: Fin 0,172 < F 4,965
Tap A cua nifedipin: Fin 4,496 < . 6,607
Tap B cua nifedipin: Fin 0,300 < Fi. 4,965

Nhgn xét: cac gia tri F,, < Fy, do tinh khiét sac ky ctia cac CPC khong phu thugc
vao phong thi nghiém tham gia danh gia. Cac lo CBC ddng nhat vé chat luong.
3.3.2.4. X&c dinh gid tri én dinh va gid tri cong bé
Gid tri 4n dinh va gia tri cdng b duogc thuc hién theo hudng dan cua ISO 13528,
Giéa trj dn dinh va gid tri cong bé cia captopril disulfid
Tur két qua & Bang 3.37, gié tri s* khong thay doi sau 3 lan tinh, gia tri 4n dinh 12
99,45% véi do léch chuan thuc cua gia tri 4n dinh (s*) 12 0,0144.
Xéc dinh z-score: tat ca 12 gia tri déu c6 /z/ < 2.
Gid tri céng bé: @6 tinh khiét sic ky captopril disulfid: 99,45% (n = 12), SD =
0,0166
do khong dam bao do p = 0,0052.
Bang 3.37. Két qua phan tich robust A cua captopril disulfid (PL 1.18)

Chu ky 0 1 2 3
X*-3 99,43 99,43 99,43
X*+3 99,47 99,47 99,47
TB 99,473 99,449 99,449 99,449
SD 0,0669 0,0166 0,0166 0,0166
X* 99,445 99,450 99,450 99,450

s* 0,0144 0,0144 0,0144 0,0144
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Gia tri dn dinh va gia tri cong bé ciia 7-ADCA
Tur két qua & Bang 3.38, gia tri s* khong thay doi sau 3 lan tinh, gia tri 4n dinh la
99,90% Vi d6 léch chuan thuc cua gia tri an dinh (s*) 12 0,048.
Xéc dinh z-score: tit ca 12 gid tri déu c6 /z/ < 2.
Gia trj cong bd: do tinh khiét sic ky cua 7-ADCA: 99,90% (n = 12), SD = 0,052
do khong dam bao do u=0,0187
Bang 3.38. Két qua phan tich robust A cia 7-ADCA

Chu ky 0 1 2 3
X*-3 - 99,88 99,86 99,86
X*+8 - 99,96 99,94 99,94
TB 99,90 99,92 99,90 99,90
SD 0,044 0,002 0,002 0,002
X* 99,92 99,90 99,90 99,90
s* 0,052 0,050 0,048 0,048

Giéa tri dn dinh va gid tri cong bé ciia D-phenylglycin
Tur két qua & Bang 3.39, gia tri s* khong thay doi sau 3 lan tinh, gia tri 4n dinh l1a
99,94% vai do léch chuan thuc cua gia tri an dinh (s*) 12 0,037.
Xéc dinh z-score: tt ca 12 gi tri déu c6 /z/ < 2.
Gi4 tri cong bd:

d6 tinh khiét sac ky ctia D-phenylglycin: 99,94% (n = 12), SD = 0,018

d6 khong dam bao do u=0,0678

Bang 3.39. Két qua phan tich robust A cia D-phenylglycin

Chu ky 0 1 2 3
X*-3 - 99,88 99,87 99,87
X*+3 - 100,00 100,00 100,00
TB 99,91 99,94 99,94 99,94
SD 0,12 0,001 0,001 0,001
X* 99,94 99,94 99,94 99,94

s* 0,043 0,037 0,037 0,037
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Gia tri dn dinh va gia tri cong bé cia tap D amlodipin
Tur két qua & Bang 3.40, gia tri s* khong thay doi sau 3 lan tinh, gia tri 4n dinh la
99,94% véi do léch chuan thuc cua gia tri 4n dinh (s*) 12 0,00.
Xac dinh z-score: ¢6 1 gié tri déu c6 /z/ > 2.
Gia trj cong bd dugc tinh trén 11 gia tri con lai:

d6 tinh khiét sac ky cua tap D: 99,92% (n = 11), SD = 0,006

d6 khong dam bao do p=0,0018

Bang 3.40. Két qua phan tich robust A cua tap D amlodipin

Chu ky 0 1 2 3
X*-3 99,92 99,92 99,92
X+ 99,92 99,92 99,92
TB 99,92 99,92 99,92 99,92
) 0,0067 0,00 0,00 0,00
X* 99,92 99,92 99,92 99,92
s* 0,00 0,00 0,00 0,00

Gia tri dn dinh va gid tri cong bé cia tap A nifedipin
Tur két qua & Bang 3.41, gia tri s* khong thay doi sau 3 lan tinh, gia tri 4n dinh 12
99,59% v&i do léch chuan thuc cua gia tri an dinh (s*) 12 0,258.
Xac dinh z-score: c0 1 gia tricé /z/ > 2.
Gi4 tri cong bd dugc tinh trén 11 gia tri con lai:

d6 tinh khiét sac ky tap A: 99,56% (n = 11), SD = 0,22

d6 khong dam bao do u= 0,097

Bang 3.41. Két qua phan tich robust A cua tap A nifedipin (PL 4.26)

Chu ky 0 1 2 3

X* -8 99,175 99,218 99,201

X*+ 8 99,975 99,932 99,976
B 99,618 99,595 99,589 99,589
SD 0,286 0,238 0,228 0,228
X* 99,575 99,595 99,589 99,589

s* 0,267 0,270 0,258 0,258
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Gia tri dn dinh va gia tri cong bé cria tap B nifedipin
Tur két qua & Bang 3.42, gia tri s* khong thay doi sau 3 lan tinh, gia tri 4n dinh la
99,71% véi d6 léch chuan thuc cua gia tri 4n dinh (s*) 12 0,181.
Xéc dinh z-score: tit ca 12 gid tri déu c6 /z/ < 2.
Gia trj cong bd: do tinh khiét sic ky tap B: 99,71% (n = 12), SD = 0,158
d6 khong dam bao do p = 0,065
Bang 3.42. Két qua phan tich robust A cua tap B nifedipin (PL 4.29)

Chu ky 0 1 2 3
X*-3 99,420 99,449
x*+5 100,020 99,991
B 99,708 99,708 99,708
SD 0,158 0,158 0,158
X* 99,720 99,708 99,708
s* 0,200 0,181 0,181

Bang 3.43. Tom tat két qua xac dinh gia tri 4n dinh va cong bd cac tap ddi chiéu

*

TT Tap ddi chiéu X*% S Hy X%
1 Captopril disulfid 99,45 0,014 0,0052 99,45
2 T7-ADCA 99,90 0,048 0,0187 99,90
3 D-phenylglycin 99,94 0,037 0,0068 99,94
4  Tap D caa amlodipin 99,92 0,000 0,0018 99,92
5 Tap A cua nifedipin 99,59 0,258 0,097 99,56
6 Tap B cua nifedipin 99,71 0,181 0,065 99,71

Tat ca céc tap chat dbi chiéu déu c6 do tinh khiét sic ky trén 99% tinh theo nguyén
trang, du diéu kién dé dang ky chuan qudc gia.

Tién hanh 1ap hd so chét chuan, dan nhan lo chuan va kém theo phiéu kiém nghiém.
B4o quan & nhiét do 2-8 °C, tranh anh sang.

Nhu vay, c6 thé sir dung céc tap déi chiéu vao thuc té dé kiém tra tap chét cua cac
nguyén liéu captopril, cephalexin, amlodipin, nifedipin va céc thanh pham tuong

ung.
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3.4. XAY DUNG VA THAM DPINH QUI TRINH PINH LUQNG CAPTOPRIL
DISULFID TRONG NGUYEN LIEU VA THANH PHAM CHUA CAPTORIL
BANG PHUONG PHAP SAC KY LONG HIEU NANG CAO
Qui trinh dinh lwong captopril disulfid bang phuong phap sic ky léng véi cac diéu
kién sic ky twong tw qui trinh xac dinh do tinh khiét cua captopril disulfid.
biéu kién sac ky:

- Cot Gemini — NX Cyg (150 x 4,6 mm; 5 pm),

- Pha @ong: acetonitril — dung dich acid phosphoric pH 2 (30 : 70),

- Nhiét do cot: 50 °C, téc do dong: 1 ml/phat, thé tich tiém 10 pl,

- Pau do: PDA, budc song phét hién 220 nm.
Tién hanh sic ky 6 1an hdn hop chuan captopril 1000 pg/ml va captopril disulfid 10
ug/ml, mau thir gia 1ap nguyén liéu va thanh pham. Két qua cac sic ky dd dugc
minh hoa ¢ hinh 3.35 va 3.36.

-
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Hinh 3.35. Sic ky @b hdn hop chuan captopril va captopril disulfid trong nguyén
liéu va ché pham chira captopril
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Hinh 3.36. Sic ky dd mau thir gia 1ap nguyén liéu va thanh pham
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Nhdn xét: Pic cua tap chat captopril disulfid c6 hé s6 dbi xang ¢ trong khoang 0,8-
1,5; @ phan giai 16n hon 1,5; s6 dia 1y thuyét kndng giam sau cac lan tiém mau lién
tiép, chung to cot khong bi qua tai. Vi vay ty 1é nong do captopril va captopril
disulfid trong hdn hop chuan (1000 : 10 ppm), mau thir gia lap nguyén liéu (1000 :
10 ppm) va thanh pham (1000 : 20 ppm) 1a phu hop va diéu kién sic ky xac dinh do
tinh khiét captopril disulfid ciing phii hgp dé dinh luong tap chat captopril disulfid
trong nguyén liéu captopril va thanh pham.
Két qud tham dinh phwong phdp
Tinh phi hep hé thong:
Két qua khao sat tinh phi hop caa hé thong trén mau chuan, mau thi va mau thi gia
lap duoc thé hién ¢ Bang 3.44.

Bang 3.44. Két qua kiém tra tinh phd hop hé thong caa qui trinh dinh lwong tap

captopril disulfid trén mau chuan, mau thi va mau thi gia lap (PL 1.19)

Captopril disulfid

Mau phan

] tr (phit) S (UV.s) Rs As N
tich

TB RSD B RSD TB RSD TB RSD TB RSD

Chuan (1) 350 0,20 324291 0,23 55 085 12 0,83 33040 0,10

Chuan (2) 351 039 656153 0,41 57 140 12 1,10 33661 1,65

Thu NL 3,51 0,88 43524 052 5,7 132 13 192 38487 1,10

Thua TP 349 036 195849 160 56 182 12 1,14 35395 1,20

GialapNL 3,53 1,10 363027 1,22 56 0,71 12 1,60 33570 0,69

GialapTP 3553 150 664587 044 56 108 12 160 33545 0,96

tr: thoi gian luu, S: dién tich pic, Rs: do phéan gidi,
As: hé s6 doi xamg, N: s6 dia Iy thuyét, TB: trung binh.

Két qua & Bang 3.44 cho thay gié tri RSD cua cac thdng sb sic ky déu khdng qua
2%, hé sé ddi xang trong khoang 0,8-1,5; ¢ phan giai 16n hon 1,5. Vi vay, qui
trinh dinh luong tap chat captopril disulfid dat tinh phu hop caa hé théng.
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Tinh dac hiéu: (PL 1.20)
Tién hanh sic ky dung mdi pha miu, pha dong, mau gia dugc, mau chuan (1), mau
chuan (2), mau thtr nguyén liéu, mau tht thanh pham, mau tha gia 1ap nguyén liéu

va mau thir gia 1ap thanh pham theo diéu kién sic ky da chon, mai mau tiém 2 lan.
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Hinh 3.37. Sic ky db cac mau phan tich khi tham dinh tinh dic hiéu.
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Két qua khao sat cho thay:
- MAu trang (pha dong va dung mdi pha mau) va mau gia duoc khong xuat hién pic
tai thoi gian luu cua pic captopril disulfid.
- Sic ky dd mau thtr va mau gia 1ap cho 2 pic ¢6 thoi gian luu twong tng Véi thoi
gian luu cua 2 pic captopril va captopril disuflid trong mau chuan, pic captopril
disulfid tach hoan toan véi pic captopril va céc pic tap chua dinh danh khac.
- Phd UV-Vis tai thoi gian luu cta pic captopril disulfid trong mau thtr va mau gia
lap gidng phé UV-Vis tai thoi gian luu cua pic twong (ng trong mau chuan. Sir
dung chic nang kiém tra do tinh khiét cho thay pic captopril disulfid trong mau thi
va mau thir gia lap déu Ion hon 99%.
Nhu vay qui trinh phan tich ¢6 tinh dac hiéu.
Mién gid tri, gidi han phat hién, gidi han dinh lwong, do ding, do chinh xac cia qui
trinh kiém tra tap chat captopril disulfid trong nguyén liéu va thanh pham chira
captopril
Bang 3.45. Két qua xac dinh mién gié tri, gigi han phat hién, gisi han dinh lwong,
do dung, do chinh xac cua qui trinh kiém tra tap chat captopril disulfid trong
nguyén liéu va thanh phdm chira captopril (PL 1.21, PL 1.22, PL 1.23, PL 1.24)

Qui trinh kiém tra tap chat
Yéu cau tham dinh captopril disulfid trong nguyén

liéu va thanh phim captopril

Phuong trinh hdi qui ¥ = 33441x
Hé s twong quan (R?) 0,9992
Khoang tuyén tinh 0,5 — 40 (ppm)
Gioi han phat hién (LOD) 0,17 pg/ml.
Gioi han dinh lwong (LOQ) 0,50 pg/ml.
P lip lai RSD (%) (n = 6)

Mau thtr nguyén liéu 0,79

Mau thir thanh pham 1,47

Mau thir gia 1ap nguyén liéu 1,07
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Qui trinh kiém tra tap chit
Yéu ciu tham dinh captopril disulfid trong nguyén

liéu va thanh phim captopril

Mau thtr gia lap thanh pham 0,80
Do chinh x&c trung gian (n = 12) RSD (%)

Mau thtr nguyén ligu 0,81
Mau thir thanh pham 1,97
Mau thir gia 1ap nguyén liéu 1,66
Mau thtr gia lap thanh pham 0,56

Do ding (n =9); ty 1& phuc hdi (%) RSD

Mau nguyén lidu captopril dugc thém chuan
L 98,5-101,6 (RSD =1,23%)
captopril disulfid

Mau gia duogc duoc thém nguyén liéu
o , o 99,4 - 101,9 (RSD = 0,74%)
captopril va chuan captopril disulfid

Nhdn xét: Qui trinh dinh luong tap chat captopril disulfid bang phwong phap HPLC
c6 tinh dic hiéu, tuyén tinh tai khoang ndng d6 do, c6 giéi han phat hién va gisi han
dinh lugng thip, do chinh xac va d6 dang dap wng yéu cau dé ra, do d6 c6 thé duoc
&p dung dé dinh luong tap chat captopril disulfid trong nguyén liéu va thanh pham

captopril.

3.5. KIEM TRA TAP CHAT LIEN QUAN TRONG MOQT SO NGUYEN LIEU
VA THANH PHAM

3.5.1. Pinh lwgng captopril disulfid trong nguyén liéu va thanh phim captopril
Tién hanh xac dinh tap captopril disulfid trén 2 16 nguyén liéu; 2 ché pham ngoai
nhap va 4 16 ché pham trong nudc. Két qua duoc trinh bay & Bang 3.46.

Nhdn xét: ca 2 16 nguyén liéu va 1 ché pham trong nuéc c6 két qua kiém tra tap
captopril disulfid dat gi¢i han cho phép theo qui dinh cua duoc dién Viét Nam V

(nguyén lidu: < 1,0%; vién nén: < 3,0%), trong khi d6 2 ché pham ngoai nhap va 3
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ché pham trong nudc déu cao hon mirc cho phép, dic biét cd 1 ché pham ngoai

nhap va 1 ché pham trong nudc c¢6 ham luong phan tram captopril disulfid rat cao.

Bang 3.46. Két qua dinh lugng tap captopril disulfid trong mot sé nguyén liéu

va ché pham captopril trén thi truong (n = 3)

Ché pham Mahéa Handung % captopril disulfid
Nguyén liéu captopril, 16 1 NLO1 03/2016 0,13%
Nguyén liéu captopril, 16 2 NLO02 09/2016 0,13%
Vién nén captopril 25 mg
_ A CPNNA 05/2016 20,41%
(ngoai nhap, cong ty A)
Vién nén captopril 25 mg
_ A CPNNB 01/2017 8,49%
(ngoai nhap, cong ty B)
Vién nén captopril 25 mg
A CPTNC 02/2016 2,82%
(trong nudc, cong ty C)
Vién nén captopril 25 mg
A CPTND 02/2017 0,59%
(trong nudc, cong ty D)
Vién nén captopril 25 mg
A CPTNE 04/2016 30,60%
(trong nudc, cong ty E)
Vién nén captopril 25 mg
CPTNF 12/2016 3,02%

(trong nudc, cong ty F)

3.5.2. Dinh lwong 7-ADCA va D-phenylglycin trong nguyén liéu va thanh phim

cephalexin

Tinh phit hop hé théng (PL 2.22, PL 2.23, PL 2.24)
Tién hanh sic ky 6 lan céc dung dich dbi chiéu (3), (4), (5). Hinh 3.38, 3.39 minh

hoa c4c sic ky dd cua cac mau kiém tra. Két qua khao sat tinh phi hop hé thdng

trén cac mau ddi chiéu duoc thé hién & Bang 3.47.
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Bang 3.47. Két qua kiém tra tinh pht hop hé théng caa qui trinh dinh lwong 7-
ADCA va D-phenylglycin trong nguyén liéu va thanh pham cephalexin

Dung dich déi chiéu (5) (n=6) (PL 2.22)

Cefotaxim Cephalexin
Rcefotaxim
S (mV x ) S )
n tr(phat) As L tr(phat) A /cephalexin
giay) (mV x giay)
B 489,071 17,436 0,9 350,503 14,835 1,0 4,7
RSD (%) 0,19 0,22 1,65 0,38 0,04 1,50 1,09
Dung dich déi chiéu (3) (n=6) (PL 2.23)
D-phenylglycin 7-ADCA
R7.apcA/D-
S tR S tR
‘A . AS A , As phenylglycin
(mV x giay) (phut) (mV x giay) (phut)
B 318,010 2,742 1,0 211,134 3,387 09 2,4
RSD (%) 0,39 0,20 1,45 0,73 0,24 0,67 1,70
Dung dich déi chiéu (4) (n=6) (PL 2.24)
D-phenylglycin 7-ADCA
R7.apca-
S tR S tR
N . AS CA , phenylglycin
(mV x giay)  (phat) (mV x gidgy) (phat)
B 16,308 2,731 1,0 10,198 3,347 10 2,3
RSD (%) 0,69 0,08 0,82 0,63 0,11 1,50 1,76

tr: thoi gian fLew, S: dién tich pic, R: d6 phan gidi, As: hé so doi xig, TB: trung binh

Séc ky d6 dung dich 5 Séc ky db dung dich
dbi chiéu (3) dbi chiéu (4)

2
_ 2.742- D-phanyighycn
A

2.733 - D-phenylgiycin
3.351- 7-ADCA

L 1 - e
0 5 0 $ 0 % o

Hinh 3.38. Sic ky dd dung dich ddi chiéu (3) va (4) trong kiém tra tinh pht hop hé
théng ctia qui trinh dinh luong 7-ADCA va D-phenylglycin
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40 dbi chiéu (5)
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17.416 - cefotaxim

20

14.813 - cefalexin
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Hinh 3.39. Sic ky d6 dung dich ddi chiéu (5) trong kiém tra tinh phu hop hé théng
cta qui trinh dinh luong 7-ADCA va D-phenylglycin.

Nhdn xét: Két qua khao sat cho thay gia tri RSD cua cac thong s6 sic ky déu khdng
qua 2,0%; hé sb dbi xitng nam trong khoang 0,8-1,5; d6 phan giai gitra 7-ADCA va
D-phenylglycin l6n hon 2,0; d6 phan giai gita cefotaxim va cephalexin lén hon 1,5.
Nhu vay qui trinh dinh luong tap chat 7-ADCA va D-phenylglycin dat tinh phu hop
cua hé théng.

Ung dung kiém tra tap chat trong mét s6 nguyén liéu va ché pham chiza cephalexin
Tién hanh kiém tra tap 7-ADCA va D-phenylglycin trén 2 16 nguyén liéu
cephalexin. Két qua dinh lwong duoc trinh bay & Bang 3.48.

Bang 3.48. Két qua kiém tra tap 7-ADCA va D-phenylglycin trong mot s6

nguyén liéu va ché pham cephalexin trén thi truong (n = 6)

Ché pham Handung D-phenylglycin 7-ADCA

Nguyén li¢u cephalexin 0391,

03/2018  khong phat hién  khong phat hién
16 B5000405

Nguyén li¢u cephalexin 0392,

09/2018  khong phathién  khdng phat hién
16 B5000631

Nhdn xét: 2 16 nguyén liéu khdng phat hién tap chat 7-ADCA va D-phenylglycin.
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3.5.3. Pinh lwgng tap D cia amlodipin trong nguyén liéu va thanh pham chia
amlodipin

Tinh phi hop hé théng: Tién hanh sic ky 6 lan dung dich chuan, dung dich phan
giai. Hinh 3.40 minh hoa cac sic ky do cua cac mau kiém tra. Két qua khao sat tinh

phu hop hé thdng trén cac mau kiém tra duoc thé & Bang 3.49.

250

Séc ky db dung Sic ky dd dung dich

phén giai

200

dich chuan

= 7.983 - Amiodipin

1004 |

4228 - TapD

7.998 - Amiodipin
8

Hinh 3.40. Sic ky db dung dich chuan va dung dich phén giai trong kiém tra tinh
phu hop hé théng cua qui trinh dinh luong tap D ctia amlodipin

Bang 3.49. Két qua kiém tra tinh phd hop hé théng cua qui trinh dinh luong tap D

ctia amlodipin trong nguyén liéu va thanh pham amlodipin

Dung dich phan giai amlodipin (n=6) (PL 3.23)

TapD Amlodipin
. Tr(phat) A S _ tr(phtt) A, Rtzzlp D/amlodipin
(mV x giay) (mV x giay)
TB 1398658 4228 091 2674101 7930 0,908 7,2

RSD (%) 0,057 0,076 0,901 0,073 0,031 0,449 0,721

Dung dich chuan D amlodipin (n=6) (PL 3.24)

S (mV x giay) tr (phat) A
B 56,077 4,228 0,99
RSD (%) 0,714 0,038 1,040

tr: thoi gian luu, S: dién tich pic, R: d6 phan gidi, As: hé so doi xing, TB: trung binh.
Nhdn xét: Két qua khao st cho thay gi4 tri RSD cua cac théng sé sic ky déu <

2,0%; hé sé dbi xing nam khoang 0,8-1,5; do phan giai giira tap D va amlodipin
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I6n hon 4,5. Nhu vay qui trinh dinh luong tap chat D cua amlodipin trong nguyén
liéu va ché pham chira amlodipin dat tinh phd hop cua hé théng.
Ung dung kiém tra tgp D amlodipin trong mét s6 nguyén liéu va ché pham chia
amlodipin
Tién hanh kiém tra tap D cua amlodipin trén 2 16 nguyén liéu va 2 ché pham
amlodipin. Két qua dinh luong dugc trinh bay Bang 3.50.

Bang 3.50. Két qua kiém tra tap D caa amlodipin trong mot s6 nguyén liéu va

ché pham chtra amlodipin besilat trén thi truong (n = 6)

Ché pham Han ding Tap D ciia amlodipin
Nguyén li¢u 464/15, 16 ALK5AQA23B  03/2016 0,062%
Nguyén liéu 776/14, 16 ALK5APA28B  02/2016 0,047%
Vién nén amlodipin 5 mg (cong ty A) 05/2016 0,154%
Vién nang amlodipin 5 mg (c6ng ty B) 01/2017 0,082%

Nhdn xét: ca 2 16 nguyén liéu va 2 ché pham c6 két qua kiém tra tap D cua
amlodipin dat gi6i han cho phép theo qui dinh caa dugc dién Viét Nam V (nguyén
lieu: < 0,3%, vién nén: < 0,25%). Trong d6, 2 16 nguyén liéu c6 ham luong tap D
ctia amlodipin thap hon so véi 2 ché pham.

3.5.4. Pinh lwgng tap A va tap B cuaa nifedipin trong nguyén li¢u va thanh
pham chita nifedipin

Tinh phi hop hé thong: Tién hanh sic ky 6 1an cac dung dich chuan. Két qua kiém
tra tinh phd hop hé théng trén dung dich chuin duoc thé hién & Hinh 3.41 va 3.42
va Bang 3.51 va 3.52.

80

40

Nifedipin Tap A 8.647
Nifedipin 12.340

20

Nifedipin Tap B 10.360

o vl

[1] 2 4 [ B 10 12 14 18 18

Hinh 3.41. Sic ky d6 dung dich chuan khi kiém tra tinh phi hop hé thdng

ctia qui trinh dinh luong tap A va tap B cua nifedipin trong thanh pham chua nifedipin
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Bang 3.51. Két qua kiém tra tinh phu hop hé théng cua qui trinh dinh luong tap A va
tap B cua nifedipin trong thanh pham chira nifedipin trén mau chuan (n=6) (PL 4.30)

tr (phut) S (UV x giay) A Rs

B RSD B RSD B RSD B RSD

Tap A 8,632 0,20% 1586870 0,24% 1,11 1,09% 4,19 0,24%

TapB 10,337 0,22% 921749 0,61% 1,11 0,68% 4,08 0,20%

tr: thoi gian luu, S: dién tich pic, Ag: hé so bdt doi, TB: trung binh, RSD:d¢ léch

chuan twong doi.
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Hinh 3.42. Sic ky do dung dich chuan khi kiém tra tinh phi hop hé thdng

cua qui trinh dinh lugng tap A va tap B cua nifedipin trong nguyén liéu nifedipin

Bang 3.52. Két qua kiém tra tinh phu hop hé théng ctia qui trinh dinh luong tap A
va tap B ctia nifedipin trong nguyén liéu nifedipin trén mau chuan (n=6) (PL 4.31)
tr (phut) S (LV x giay) A Rs
TB RSD TB RSD TB RSD TB RSD
TapA 9,281 0,18% 633465 0,14% 1,12 0,73% 4,48 0,17%
TapB 11,209 0,21% 713963 0,52% 1,13 0,67% 4,42 0,12%

tr: thoi gian leu, S: dién tich pic, As: hé sé bdr d@ai, TB: trung binh, RSD: dé léch
chudn twong doi.
Nhdn xét: Két qua khao st cho thay gi4 tri RSD cua cac théng sé sic ky déu <

2,0%: hé s d6i xang nam trong khoang 0,8-1,5; &6 phan giai cua hai pic tap 16n
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hon 1,5. Nhu vay qui trinh dinh lugng tap A va tap B cuaa nifedipin trong nguyén

lieu va thanh pham chua nifedipin dat tinh phd hop cua hé thong.

Ung dung kiém tra tap A va tap B nifedipin trong nguyén liéu va ché pham nifedipin

S6 mau khao sét: 2 16 nguyén liéu va 2 16 ché pham chwa nifedipin.

Bang 3.53. Két qua kiém tra tap A va tap B cua nifedipin trong mét s6 nguyén liéu

va ché pham nifedipin trén thi truong (n = 6)

Ché pham Han dung % tap A % tap B
Vién nén Nifedipin 10 mg

A A 010817 0,0043 0,102
(16 030815 cong ty C)
Vién nén Nifedipin 10 mg

171017 0,0039 0,152

(16 030815cdng ty D)
Nguyén liéu Nifedipin (16 205) 052018 0,0041 0,077
Nguyén liéu Nifedipin (16 249) 092018 0,0036 0,074

Nhdn xét: Ham luong tap A va tap B cua nifedipin trong cac nguyén liéu va ché

pham chta nifedipin déu nam trong gidi han cho phép theo qui dinh cia DBVN V

(khdng qua 2,0% ddi véi tap A va khong qua 0,5% ddi v6i tap B trén mau ché

pham; khong qua 0,1% ddi voi tap A va khong qua 0,1% ddi voi tap B trén mau

nguyén li¢u).
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CHUONG 4. BAN LUAN

Cho dén nay, chua c6 cac cong bd trong nudc vé quy trinh tong hop va tiéu
chuan héa cac tap chat caa khang sinh cephalexin va thuéc tim mach nhu captopril,
amlodipin va nifedipin.

Vi vay, viéc lra chon céc tap chat ciia céc hoat chat nay lam d6i twong nghién
ctru trong luan an 1a nghién ctu khéng trung lap, cu thé 1a voi mot sé nghién cau
cua cac tac gia theo cac tai lieu [2], [31, [4], [51, [6], [71, [8], [9], [10], [11], [12],
[13], [15], [16], [17], [18], [39].

Mot s6 ban luan rdt ra tir qué trinh thuc hién va két qua thuc nghiém nhu sau:
4.1. PHUONG PHAP TONG HQP CAC TAP CHAT
4.1.1. Tong hop va tinh ché tap captopril disulfid

Captopril disulfid 12 san pham phan huy cha yéu cua captopril dudi tac dong
cua cac yéu té moi trudng nhu anh sang, oxy khong khi. Ton Fe?*, Fe** tao phuc
kém bén vai captopril nén Fe** 1a tac nhan c6 kha nang téng hop captopril disulfid,
tuy nhién phtic chat tao thanh kho tinh ché. [BMIM]-BF, 1a méi truong chon loc tao
captopril disulfid, nhung 13 mot hda chat dat tién va kho tach khi tinh ché captopril
disulfid. Do d6, captopril disulfid dwgc tdng hop bang cach oxy hoa captopril voi
mot s6 tac nhan oxy hoéa. Cac tic nhan oxy héa uu tién duoc lya chon la cac chat dé
tim, ré tién. Qui trinh tong hop va tinh ché c6 thé thuc hién & cac phong thi nghiém
va cho hiéu suat cao nhu oxy khong khi, hydrogen peroxyd, sat (I1l) clorid
hexahydrat, iod, kali permanganat, kali dicromat va ethylendiamin tetraacetic.

Tong hop captopril disulfid tir captopril bang cach oxy hoa boi oxy khong khi
la khéng phu hop, c6 thé do tc do phan ng oxy hoa xay ra kha cham. Ngoai ra
trong diéu kién suc oxy lién tuc, thoi gian dai cing tac dong caa anh sang nén tao
thuan lgi cho vi khuan va tao phét trién.

Téng hop captopril disulfid véi tac nhan 1a sat (111) clorid, thoi gian phan (g
nhanh, nhung tia con mau vang.

Tong hop captopril disulfid voi tdc nhan 1 iod cho thoi gian phan tng nhanh,

trong khoang 30 phdt xuét hién taa c6 mau vang. Hiéu suat phan tng hau nhu
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khong thay di theo khéi lwong iod. Su thay dbi khdi lwong kali iodid khéng anh
huong dang ké dén hiéu suat phan tmg. Tuy nhién, luong Kali iodid 1on sé& gitp cho
qua trinh hoa tan iod nhanh hon. Dé loai bo iod thira, sir dung natri thiosulfat, tua
tring hon nhung ddng thoi xuat hién nhiéu san pham phu tetrathionat gay khé khan
khi tinh ché.

Tong hop captopril disulfid véi tac nhan 1a kali permanganat trong méi trudng
acid cho thoi gian phan tng nhanh, xuat hién taa trang sau 1-2 phat. Véi thé tich 1,
2 va 5 ml acid sulfuric, taa ndu xuét hién, c6 thé 1a mangan dioxyd hay hop chat
khong tan trong nudc khac cia mangan. Véi thé tich 10 ml acid sulfuric taa tring
c6 1am tdm den. Khi tang thé tich acid sulfuric 1én 15 ml, thu taa trang hoan toan.
Véi thé tich 20 ml acid sulfuric, hiéu suat phan ¢ng cao nhat (14%).

Tong hop captopril disulfid voi tic nhan kali dicromat trong méi trudng acid
sulfuric xuat hién tua sau 1-2 pht, tua va dung dich c6 mau xanh ngoc. Khi thé tich
acid sulfuric tir 1-30 ml, hiéu suit phan ung ting, tia c6 mau xanh ngoc tang dan.
Hiéu suat giam dot ngot khi thé tich acid sulfuric tir 3540 ml, taa c6 mau gan nhu
trang, cé thé do thé tich acid sulfuric ¢dm dic cao s& lam ting tinh oxy hoa cua acid
sulfuric, chat nay phéa hay phac mau, tao taa trang.

Téng hop captopril disulfid véi tic nhan kali dicromat trong méi trudng acid
sulfuric vai su hién dién caa EDTA cho tua sau 1-3 phut, dung dich mau tim xanh.
Trong phan ung nay EDTA I tdc nhan tao phac véi Cr** nén han ché su hdp phu
ion ndy 1én bé mit tua tao thanh. Tuy nhién tia van chua tring hoan toan va su c6
mat caa EDTA khdng cai thién hiéu suat phan tng.

Tong hop captopril disulfid véi tac nhan hydrogen peroxyd duoc thuc hién
thanh céng do kha nang oxy hda cuia oxy nguyeén tir sinh ra tir hydrogen peroxyd
manh hon so v&i oxy khdng khi véi co ché phan tng duoc trinh bay ¢ hinh 4.1,

Phan ung oxy hoa captopril bang hydrogen peroxyd tao captopril disulfid qua
2 giai doan, trong d6 giai doan phan tng gitra anion thiolat vai hydrogen peroxyd
tao chit trung gian acid sulfenic 13 giai doan quyét dinh toc do6 phan ung. Acid

sulfenic sé tiép tuc phan tng vai anion thiolat tao thanh san pham captopril disulfid.
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Hinh 4.1. Co ché phan ung tong hop captopril disulfid biang cach oxy hoa captopril
Vi tdc nhan hydrogen peroxyd [29]

Hiéu suat phan ung ting khi thé tich hydrogen peroxyd thay di tir 2 dén 10
ml. Hiéu suat cao nhat (khoang 40%) twong &ng véi 10 ml hydrogen peroxyd. Hiéu
suat phan tng giam dan khi thé tich hydrogen peroxyd thay doi tir 15 dén 70 ml.
Véi thé tich hydrogen peroxyd tir 80 dén 100 ml, taa khéng xuit hién. Nguyén
nhan giam hiéu suat co thé do khi thé tich hydrogen peroxyd ting sé lam ting tinh
oxy hda hydrogen peroxyd, chat nay s& oxy hoa tiép san pham két tinh, tao san
pham moi tan trong nudce. Nhu vay, ty 18 thé tich hydrogen peroxyd 30% (100 thé
tich) va khéi lwong captopril (ml/g) ¢6 anh huéng dén hiéu suat phan tng va ty 1é 2

: 1 cho hiéu suat phan @ng cao nhat. pH cé anh huong dén hiéu sut phan tng va pH
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2,2 cho hiéu suat phan wng cao nhat. Vi mot sé diéu kién phan tng khac duoc cb
dinh nhu ty 1¢ hydrogen peroxyd/captopril (2:1) (ml/g) va pH 2,2 thi thoi gian phan
g ¢6 anh huong dén hiéu suat va thoi gian phan tng 9 gio cho hiéu suat phan tng
cao nhat (khoang 60%). Do san pham trong phan ng sinh ra 1a nudc nén captopril
disulfid taa d& dang va sau khi tinh ché dat d¢ tinh khiét cao, phu hop véi muc tiéu
tao san pham lam chat d6i chiéu va ¢6ng thoi han ché 6 nhiém moéi trudng.

Captopril disulfid 1a chat kém tan trong nudc va trong cac dung moi hiu co
nhu cloroform, diethyl ether, dicloromethan nhung tan dwogc trong methanol va
ethanol. Vi viy methanol da duoc lya chon dé hoa tan san pham va két tinh lai trong
mdi trudng nudc. Ngoai ra methanol ¢ nhiét do sbi thap hon ethanol nén qué trinh
két tinh s& thuan loi va nhanh chéng hon. Qua trinh tinh ché captopril disulfid bang
phuong phap két tinh néng va két tinh nguoi cho hiéu qua khong khéc biét. Nhung
phuong phap két tinh ngudi thoi gian két tinh 1au hon do methanol bay hoi cham.
Do d6 uu tién chon phuong phéap két tinh néng. Sau 3 lan tinh ché, hiéu suat toan
qui trinh trung binh véi tac nhan oxy hoé khir hydrogen peroxyd, sit (I11) clorid va
iod cao. Tuy nhién véi tdc nhan sat (111) clorid va iod, taa van con anh mau vang.
Nguyén nhan cé thé 1a do thira iod hodc san pham héap phu ion Fe**, Fe®* va phuc
cua sat véi captopril. Do d6 chon tac nhan hydrogen peroxyd vi cho hiéu suét cao,
taa két tinh trang, dé tiép tuc t6i wu hoa qui trinh,

Dua vao két qua khao sat cac yéu té anh hudng dén hiéu suat phan ang & trén,
qui trinh tdng hop captopril disulfid d3 duoc t6i wu hoa bang phan mém JMP 5.1
véi mb hinh Box-Behnken gitp danh gia duoc anh huong cua cac yéu té dén hiéu
suit tong hop captopril disulfid tir captopril va hydrogen peroxyd va dy doan dwgc
diéu kién cho phan ung téi wu. Két qua tdi wu hoa cho thay hiéu suat du doan
66,04% va hiéu suat thuc té 62,98% khac nhau khong cé y nghia théng ké, duya trén
phép kiém T véi t, = 1,396 < 4,303 = ;05
4.1.2. Tong hop va tinh ché 7-ADCA va D-phenylglycin

Khi thiy phan cephalexin trong méi truong acid va kiém, cé thé do néng do

mdi truong phan tng dugc chon quéa cao nén 1am cho hiéu suat qui trinh thap. Vi



134

vay, can khao sat lai phan ¢ng thay phan véi nong d6 moéi truong thap hon va thoi
gian dai hon.

Viéc diéu ché tap chat bang phuong phap hoa hoc cho thdy qua trinh thuy
phan cephalexin trong méi truong acid va kiém tuy d& tién hanh nhung sinh ra
nhiéu san pham phan hiy nén khong thu dugc san pham c6 do tinh khiét cao. Mt
khéc, qui trinh tong hop c6 hiéu suat thap (khoang 3,5%) vi vay qui trinh tong hop
nay khong kha thi.

Enzym penicillin G acylase (PGA) xUc tac phan ng téng hop cephalexin tir
D-phenylglycin va 7-ADCA. Enzym nay cling tham gia qua trinh thuy giai nhom N-
acyl dé cho lai san pham ban dau. Tuy nhién, PGA cd gia thanh cao (4,1 triéu
dd6ng/100 mg), khé bao quan, van chuyén va khdng thé tai sir dung. Mot san pham
tir cdng nghé méi cua enzym la viéc cd dinh héa cac enzym nay trén phtc hop
polymer gilp giai quyét cac tré ngai trén. Do vay, nhom nghién ctu da sir dung
enzym penicillin G acylase cé dinh hoa trén chat nén polymer.

Tién hanh thay phan trong méi truong dém pH 8 va trong mdi truong nudc
cho thay luong san pham thé thu duoc tir hai thi nghiém khéc nhau khdng déng ké.
Do d6 chon diéu kién trong méi truong nudc dé san pham it bi anh huong cua mudi
dém.

Budc dau tién, Ser B1: O y hydroxyl s& cong & nhan vao nhdm chuc carbonyl
amid cua cephalexin tao trang thai chuyén tiép cd ciu tao oxyanion ta dién bén do
tao duoc lién két hydro véi 2 acid amin Ala B69: N va Asn B241: N 82. K¢ tiép,
chat trung gian acyl-enzym va 7- ADCA duoc hinh thanh, theo sau 1a qué trinh thay
phan ester ciia acyl-enzym tao san pham acid amin D-phenylglycin [54].

Khi tién hanh két tinh phan doan dé thu san pham, do 7-ADCA c6 d6 tan trong
nudc thap hon nhiéu so véi D-phenylglycin nén pH méi truong duge diéu chinh vé
pH ding dién cua 7-ADCA trude (pH 4) dé két tua 7-ADCA rdi sau d6 méi diéu
chinh v& pH ding dién cua D-phenylglycin (pH 6,5) dé thu san pham D-
phenylglycin. Két qua cho thay san pham 7-ADCA c6 1an mét it D-phenylglycin
nhung phan tap nay duoc loai bo dé dang thong qua két tinh lai va tién hanh HPLC
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diéu ché. Luong san pham D-phenylglycin thé thu duoc tuy thap nhung d6 tinh
khiét rat cao (98,3% tinh theo phuwong phap phan tram dién tich pic).

Néu diéu chinh pH cua dich phan @ng tir 8 vé 6,5 dé thu D-phenylglycin trudc
thi san pham bi 1an rat nhiéu tap 7-ADCA va viéc tinh ché gap nhiéu khé khan, hiéu
suit tinh ché thap.

Co s& dé chon pH pha miu (7-ADCA dugc pha trong dém pH 7 trudc rdi bod
sung vira du bang dém phosphat pH 5, D-phenylglycin dugc pha trong dém pH 5) 1a
dua trén tai liéu tham khao DDVN. Diéu kién nay phu hop theo ly thuyét vi ¢ pH
nay nong d6 dang ion hda cia miu cao. Thyc té cling cho thdy mau tan tét & cac
diéu kién da chon.

Nhu vay, tong hop 7-ADCA va D-phenylglycin biang cach thay phan
cephalexin bang enzym PGA trong méi trudng nude thu dugc san pham dé tinh ché,
c6 do tinh khiét cao dap ung yéu cau lam chat chuan. Piém quan trong Ia sau khi
xuc tac phan @ng, c6 thé tach loai enzym nay d& dang bang cach loc thu hoi va téi
sir dung duoc nhiéu 1an, khong lam anh huong dén moi truong va gia thanh ciing ré
hon (1,5 triéu dong/1kg). Cau hinh D-ctia hop chat phenylglycin dugc chang minh
13 khong thay ddi tir cdu hinh cua nguyén liéu cephalexin. Pay 1a mot diém ndi troi
S0 Vi viéc tong hop bang con duong hoa hoc, ddng thoi ciing 1am giam gia thanh
ctia san pham tong hop. Nghién ciru nay ciing hira hen kha niang tong hop cac tap

chat khac cua cac khang sinh nhém cephalosporin.

4.1.3. Tong hop va tinh ché tap D ciia amlodipin

Theo Coppi Laura va cong sy, qui trinh tong hop tap D cua amlodipin gom 6
giai doan [28], tién hanh phuc tap, ton kém. Mot sb hda chat, thube tha co doc tinh,
kh6 mua, phai nhap tir nuéc ngodi nén khong thé thuc hién. Vi vay, viéc tong hop
tap D tir san pham trung gian phthaloyl amlodipin dwoc lya chon dé rit ngan qui
trinh tong hop con 2 giai doan, giam thiéu tap chat trong san pham tong hop.

Phuong phap tong hop 3-ethyl 5-methyl 2-[(2-(phthalimido)ethoxy)]-4-(2-
clorophenyl)-6-methylpyridin-3,5-dicarboxylat 1a phuong phép oxy héa vong 1,4-

dihydropyridin cua phthaloyl amlodipin tao vong pyridin véi tac nhan oxy hoa la
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hon hop SiO,-HNO; 14 mot phuong phap don gian, dé thuc hién, thoi gian phan tng
ngin, hiéu sut cao va d& tinh ché véi co ché phan tng giéng véi co ché phan tung
t6ng hop tap A nifedipin duoc trinh bay ¢ hinh 4.2 [37], [55], [59].

3 HN03—> N02+ + 2 NO3- + H30+

o
H (NOz
rln N lll N
0\ + 0 N\
| ) *NO, a8
—_— > "

H,CO0C COOCH,CH, H,CO0C COOCH,CH,  ©
H H
cl cl

Phthaloyl amlodipin

HNO,
o
N N
z | 0N
H,c000” XX COOCH,cH,  ©

Cl

San pham trung gian
Hinh 4.2. Co ché phan ang tong hop san pham trung gian 3-ethyl 5-methyl 2-[(2-
(phthalimido)ethoxy)]-4-(2-clorophenyl)-6-methylpyridin-3,5-dicarboxylat [37],
[55], [59].

Hiéu suat phan mg thay d6i khi tang hodc giam lugng tic nhan oxy hoa va
thoi gian phan Gmg, tuy nhién su thay d6i nay khong nhiéu. Khi ting lugng SiO, —
HNO;hon 0,15 g hiéu suit phan tng giam do khi HNO3 du qua nhiéu, san phim sau
phan tng phai chiét lic nhiéu 1an véi dung dich NaHCO; bdo hoa dé trung hoa
lugng HNO; du, dong thoi qua trinh tinh ché phai ldp lai nhiéu lan hon dé thu duoc
san phém tinh khiét. Piéu nay dan dén viéc san phﬁm bi hao hut, 1am cho hiéu suét

phan tng giam. Khi ting thoi gian phan @mg trén 20 phut, hidu suat phan Gmg khong
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ting hodc ting khong dang ké. Qua khéo sat, ty 1& phthaloyl amlodipin va SiO,-
HNO; thich hop 1a (3,58 : 1, kl/kl), thoi gian phan Gng thich hop 1a 20 dén 30 phut.
Tinh ché san pham bang hdn hop aceton - nudce (2 : 1). Hiéu suat phan tng 85%.

Tap D cta amlodipin d3 duoc tong hop bang céch thuy phan san pham trung
gian duoc tdng hop véi xtc tac 13 methylamin hodc hydrazin véi co ché dugc trinh
bay ¢ hinh 4.3.

N
X O/\/\'LLL H\\[
- H
= ( o} Ho o/
H,CO0C COOCH,CH, ___ R i_/\N
¢ !
Chat trung gian
0
(‘ﬂ:NHZ
i H
Sn.
© >R

Tap D amlodipin

Hinh 4.3. Co ché phan ung tong hop tap D cua amlodipin [38], [48].
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Tap D amlodipin dugc tong hop dya trén phan ang cong &i nhan kém tach loai
ctia dan chat phthalimid vai hydrazin. Phan tng bat dau bang qué trinh cong ai nhan
cua hyrazin vai nhém carbonyl phthalimid tao chat trung gian (1), tiép theo 1 proton
H* trén hydrazin s& tach ra va gan trén N° tao dan chat hydrazid (I). Dan chat
hydrazid s& tiép tuc cong & nhan véi nhom carbonyl amid va tach loai anion amin,
tir 46 anion nay s& nhan 1 proton dé tao san pham amin.

Vé6i xuc tac methylamin, hiéu suat phan Gng kha cao 49%, cach bd tri phan
tmg don gian, dé thyc hién. Véi xdc tac hydrazin dat hiéu suét 46,8%, tuy nhién sau
phan tmg, mot phan tap ¢ dang ran nén dé dang loai bo, vi vay san pham thu dugc
sau phan tng it 1dn tap, khong can lap lai quy trinh tinh ché nhiéu lan. Vi vay, uu
tién chon xuc tac hydrazin.

Tap chat D cua amlodipin la dang diau mau vang nau va rat dé bi oxy hoa
ngoai khong khi do d6 rat kho bao quan sau khi tinh ché. Vi vay phuong phép tinh
ché san pham bang cach tao mudi véi HCI don gian, it ton thoi gian, va c6 thé ap

dung vé6i luong san pham 16n.

4.1.4. Tong hop va tinh ché tap A va B caia nifedipin

Phuong phép tong hop tap A cua nifedipin (dehydronifedipin) trong luan an
hién chua c6 cong trinh cong bd trong nudc va trén thé gioi, chi ¢ cac cong trinh
nghién ciu viéc oxy hoda vong 1,4—dihydropyridin cta cac chat c6 khung twong tu.

Tir mot s6 nghién ciru cho thiy tap A c6 thé thu duoc khi oxy héa nifedipin
hoic chiéu tia UV c6 budce song ngan.

Pé tao tap A, oxy hoa nifedipin véi tdc nhan oxy hda HNO; trén gia mang
silica gel da duoc sir dung, phan ting don gian, thuc hién d& dang, hiéu suét cao Vi

co ché phan ¢ng duoc trinh bay & hinh 4.4.

Acid nitric dam dac dugc s dung voi vai tro la tdc nhan oxy hoda
dihydropyridin thanh pyridin. Viéc sir dung acid nitric trén gid mang silica gel co
nhiéu vu diém nhu don gian trong xir 1y, diéu kién phan tng nhe, d& tinh ché san
pham va an toan véi moi truong. Phan tng bat dau bang viéc tu ion hda in situ acid

nitric tao ra ion nitronium (NO,"). Sau do, tac nhan ai dién td NO," phan ung véi di



139

vong dihydropyridin cua nifedipin dé tao ra chat trung gian N-nitrodihydropyridin
twong (rng. Qua trinh nay co su tach proton H* ciia N-H, theo sau la qué trinh tach

HNO, tao thanh di vong thom pyridin.
3 HNO3—> N02+ + 2 NOg_ + H3()Jr

ZT

] [
H H + ’L
,Co0C COOCH, +NO, O
_—
NO, “HY | |
H,COOC J COOCH,
NO,
Nifedipin
" HNO,
N
/
H,CO0C X COOCH,
NO,

Tap A nifedipin
Hinh 4.4. Co ché phan ung tong hop tap A caa nifedipin [37], [55], [59].

Trong qua trinh tong hop tap A cua nifedipin can chu ¥ t6i lugng HNO; cho
vao phan tng va thoi gian phan tmg, nén ding phan tng sém dé tranh viéc tao qua
nhidu tap gdy kho khin cho qua trinh tinh ché. Sau khi téng hop tap A cua
nifedipin, viéc loai b6 HNOj3 chi nén rira bang nuéc cat, khong nén rira bang nudc

c6 tinh base vi s€ gay bién dodi cau truc cua tap A, tao chat c6 mau do.
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Phuong phép tong hop tap B cua nifedipin (dehydronitroso nifedipin) di duoc
cong b trong mot sb bai bao trén thé gidi, tuy nhién & Viét Nam hién van chua co
ai thuc hién dé tai nay.

Tap B thu dugc khi nifedipin trong dung méi hiru co nhu methanol dugc chiéu
anh séng UV, qua trinh don gian va xay ra hoan toan. Két qua khao sat bang sic ky
16p mong cho thay véi thoi gian chiéu sang trén 12 gio nifedipin gan nhu chuyén
hoan toan thanh tap B. Phan tmg xay ra d& dang véi hiéu suét rat cao. Co ché phan
ung duoc trinh bay ¢ hinh 4.5.

Tap B cua nifedipin duoc tong hop dua trén phan wng quang hoéa nifedipin ¢
viing tia sang UV 4 do di vong dihydropyridin c6 kha nang hap thu manh trong ving
tia séng nay. Phan ng bit dau bang viéc mat mot electron cua N tao cAu trlc trung
gian (1), theo sau la tach chuyén proton H* & vi tri C-4 dé tao gdc ty do pyridinyl
(2) va tiép tuc mat thém 1 electron tao thanh cation pyridinium thom (3). Phan tng
két thuc bing viéc tach proton H' tao di vong thom pyridin. Ngoai ra, cling c¢6 gia
thuyét cho rang tir cau trac trung gian (1) s& tach gdc tu do H ¢ vj tri C-4 dé tao
radical cation 1,4-dihydropyridin va sau do6 tao thanh cation pyridinium thom (3).
Song song d6, nhom nitro bi khir hdéa nhan tao thanh nitroso qua trung gian
hydroxylamin.

Céc hoa chét sir dung dé tong hop tap A va tap B cua nifedipin tir nguyén liéu
nifedipin déu d& tim va ré tién. Riéng dé tong hop tap B cua nifedipin c6 thé st
dung dén UV cong sudt 16n hon dé co thoi gian phan tng duogc rat ngan.

Qua trinh tinh ché tap A bang sic ky cot sir dung hé dung moi ethylacetat : n-
hexan (2:8). Tuy thoi gian tién hanh sic ky cot kha dai nhung kha nang tach dé loai
tap rat t6t. Sau d6 san pham két tinh lai trong hdn hop aceton — nude duge tinh khiét
hon. Tinh ché tap B bang sac ki cot c6 hiéu suat kha cao. Tuy nhién can hét stc
than trong vi trong cong thirc ¢c6 nhom nitroso gin vao vong thom, nhom nay cé dic
diém rét d& bj oxy hoéa nén can han ché tdi da viéc tiép xtic v6i oxy khong khi ciing
nhu céc chat co tinh oxy hoa khic. Do d6 can tién hanh loai oxy trong qua trinh sic

ky va bay hoi dung méi dudi dong khi argon. Chi tién hanh sic ky cot ma khong
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can tién hanh két tinh lai, vi viéc két tinh lai va loc trén phéu c6 nguy co cao phan

huy tap B.

Oome

Nifedipin
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Hinh 4.5. Co ché phan tng téng hop tap B cua nifedipin [30], [78].
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4.2. XAC PINH PO TINH KHIET CAC TAP CHAT BANG PHUONG PHAP

HPLC
4.2.1. Tap captopril disulfid

Diéu kién nhiét do anh huong rd rét dén hiéu nang cot khi xac dinh do tinh
khiét captopril disulfid. Hé s6 ddi xung khong dat (pic kéo dudi) khi nhiét o cot
thap hon 40 °C. Khi ting nhiét do 1én 50-60 °C, hé sé dbi xing cua pic captopril
disulfid duoc cai thién va dat yéu cau (0,8 < As < 1,5). Khi nhiét d6 tang, d6 nhot
pha dong giam nén giam thoi gian ria giai, dan dén chiéu rong pic hep. Ngoai ra
nhiét d cao cling lam giam hién tugng Chuyén khéi, dan dén hiéu nang cOt tang
theo phuong trinh Van Deemter. Tuy nhién nhiét d6 sic ky ciing khong nén qua cao
(> 60 °C) vi c6 thé lam bay hoi dung méi pha dong va ¢ kha ning lam phan hay
mau. Trong nghién ctu nay, nhiét do cot 50 °C duoc lya chon la phu hop. Thanh
phan pha dong ¢ anh huong dén d6 phan giai, hé s6 dbi xang va thoi gian luu cua
chét phan tich. Trong d6 pha dong acetonitril va dung dich acid phosphoric véi pH
2, khong can phai sir dung dung dich dém nén thoi gian rira cot va hé théng HPLC
nhanh, khong giy an mon hé théng do hién tuong két tinh mudi. Ngoai ra & pH nay,
hiéu ning cot sic ky ciing khong bi anh hudng do kha nang thich hop véi pH tir 1-
13 cua cot Phenomenex Gemini NX Cgs.

Thoi gian Iuu caa pic captopril va captopril disulfid déu dudi 5 pht, dong thoi
Xuat hién mot pic tap trong qua trinh téng hop khoang 7 phut, c6 kha niang 13 mot
san pham phu xuit hién trong qua trinh tong hop captopril disulfid. Khi tién hanh
sac ky voi thoi gian dén 60 phit van khdng thay xuat hién pic la khac va khi xem
sac ky d6 trong khong gian 3 chiéu véi budc song tir 200 — 800 nm déu khéng phat
hién 1 pic tap nao khéc. Sir dung chire ning kiém tra d6 tinh khiét caa pic bing cach
so sanh phd UV-Vis tai thoi gian luu cua pic captopril disulfid véi pho UV-Vis tai
mot diém bt ky trén pic nay déu cho thay c6 sy twong hop vé phd dén 99%. Tat ca
cac danh gia trén da ching to tat ca cac thanh phan trong san pham téng hop sau khi
tinh ché da duoc rira giai khi tién hanh sac ky nén do tinh khiét caa san pham tinh

theo phuong phap phan tram dién tich pic dat trén 99% Ia tin cay. Sau do6 viéc chon
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thoi gian sic ky dé xac dinh d6 tinh khiét caa san pham sau tinh ché 1a 10 phat s&
gilp lam giam thoi gian phan tich, tiét kiém duogc dung méi acetonitril.
4.2.2. Tap 7-ADCA va D-phenylglycin

Két qua dinh tinh bing ning suit quay cuc riéng da khang dinh hop chat tong
hop phenylglycin 12 D-phenylglycin, tién hanh xac dinh d6 tinh khiét cua san pham.

Qui trinh xac dinh d6 tinh khiét cua cac tap chat téng hop duoc tham khao
theo chuyén luan cefalexin monohydrat cua BP 2019 phan tap chat lién quan. Tuy
nhién c6 su thay doi diéu kién sic ky cho phd hop véi phong thi nghiém nhu thay
ddi chiéu dai cot (250 x 4,6 mm) so véi BP 2019 (100 x 4,6 mm). Két qua cho thay
cac qui trinh nay dat yéu cau tuong thich hé théng, c6 do d6 dic hiéu cao, do tuyén
tinh, d6 tai lip va do phuc hdi tot.

Viéc xac dinh do tinh khiét cua D-phenylglycin vai tée do dong 1 ml/phat va
chuong trinh gradient cung véi budc song cai dat 220 nm, D-phenylglycin tach
hoan toan 7-ADCA va & budc song ndy 7-ADCA hiap thu rat it nén dién tich pic
khéng anh huong dén do tinh khiét cua tap chat D-phenylglycin.

Viéc xac dinh do tinh khiét cia 7-ADCA theo cung diéu kién sic ky voi D-
phenylglycin nhung thay d6i toc d6 dong 2 ml/phat nhim muc dich chi xac dinh
mot hop chét c¢6 do tinh khiét theo phan tram dién tich pic vi ¢ tc d6 dong nay D-
phenylglycin s€ bi rira giai nhanh ra khoi cét.

4.2.3. Tap D cia amlodipin

Qui trinh x4c dinh db tinh khiét cua tap chat D cua amlodipin dugc tham khao
diéu kién sac ky theo chuyén luan amlodipin besylat USP 43 muc tap chét lién quan
Vi viéc thay ddi chiéu dai cot (250 x 4,6 mm) so voi USP 43 (150 x 3,9 mm). Két
qua diéu kién sic ky co tinh twong thich hé théng dat ydu cau quy dinh, thoi gian
lwu ctia D-amlodipin chi khoang 7 phat. Qui trinh tham dinh cho d6 dic hiéu, do
chinh xac va do phuc hdi cao.

4.2.4. Tap A va tap B cia nifedipin

Quy trinh x4c dinh d¢ tinh khiét hai tap A va tap B cia nifedipin bang HPLC -

PDA don gian, thoi gian luu cua pic tap A tur 5,9 té1 6,2 phut va thoi gian luu ctia
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pic tap B tir 7,2 cho to1 8 phut, st dung h¢ dung moi thong dung acetonitril — nudc,
khong can thém dém hay phai diéu chinh pH giup rira hé thong sac ky nhanh va an
toan cho hé théng, Ot sic ky.

Pbi v6i tap B cua nifedipin, trén sic ky do thuong xuét hién mot pic tap d6 1a
do tap B bi oxy hoa tao tap A khi ¢ dang dung dich, do d6 mau dé dinh lugng tap B
phai dugc pha ngay trudce khi dinh luong.

Trong qua trinh thir nghiém, thoi gian tién hanh sac ky tap A va tap B 1a 60
phut, tuy nhién trén sic ky d6 cac pic tap A, tap B va tap khac chi c6 thoi gian luu
khoang dudi 10 phut, thoi gian tir 10 phat t61 60 phat khong phat hién pic la trén
sdc ky d6 2 chiéu ciing nhu 3 chiéu, nhu vy viéc tién hanh sic ky v6i thoi gian 15

phut 14 phu hop, tiét kiém thoi gian va dung méi.

4.3. PANH GIA VA THIET LAP TAP CHAT POI CHIEU

Trong duoc dién Viét Nam V déu c6 quy dinh phai kiém tra cac tap captopril
disulfid cua captopril, tap 7-ADCA va D-phenylglycin cuaa cephalexin, tap D cua
amlodipin, tap A va tap B cua nifedipin trong nguyén liéu va thanh pham vi day la
cac tap phan huy duoc tao thanh khi bao quan nguyén liéu hay thanh pham khong
t6t, tiép xtic v6i anh sang va tac nhan oxy hoa.

Hién nay, Cuc Quéan 1y Duoc - Bo Y té dd c6 yéu cau phai kiém tra tap chét
lién quan mot cach chat ché trong nguyén liéu va thanh pham ding ky cho san xuat
va luu hanh. Tuy nhién, viéc kiém soat cac tap chat lién quan trong nguyén liéu va
dac biét 1 trong thanh pham twong ng gip nhiéu khé khin tai Viét Nam vi nhiéu
Iy do nhu hé théng kiém nghiém qudc gia chua cung cap dugc cac tap nay, va viéc
dat mua tap tir nudc ngoai thuong dit tién va thiéu tinh chi dong gay khé khan rat
nhiéu cho cong tac kiém nghiém.

Hon nita, Cic cong ty trong nudc san xuat thanh pham captopril, cephalexin,
amlodipin va nifedipin kha nhiéu, chinh vi thé viéc thiét 1ap chéat ddi chiéu cua cac
tap nay la rat can thiét va cap béch.

Két qua danh gia va thiét 1ap chat dbi chiéu céac tap nay cho thay du diéu kién

dé dang ky chuan qudc gia véi do tinh khiét sic ky duoc xac dinh la tap captopril
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disulfid (99,32%), tap 7-ADCA (99,42%), tap D-phenylglycin (99,97%), tap D cua

amlodipin (99,62%), tap A cua nifedipin (100%) va tap B cua nifedipin (99,75%)

tinh theo ché pham nguyén trang.

Hiéu suét tong hop cé4c tap dat kha cao. Thoi gian tong hop va tinh ché twong
dbi ngdn, c6 thé cung cip cho cac xi nghiép duoc trong nudc c6 nhu cau, gop phan
tang nguodn tap chuan trong cong tac kiém tra tap chat lién quan.

4.4. XAY DUNG VA THAM PINH QUI TRINH PINH LUQNG CAPTOPRIL
DISULFID TRONG NGUYEN LIEU VA THANH PHAM CHUA
CAPTORIL BANG PHUONG PHAP HPLC
Piéu kién sic ky dé xac dinh d6 tinh khiét captopril disulfid ciing chinh 1a diéu

kién sic ky dé dinh lwong tap chat captopril disulfid trong nguyén liéu va ché pham

captopril. Ngoai ra diéu kién nay ciing hoan toan phu hop khi dinh lwong dong thoi
hoat chat captopril va tap chat captopril disulfid trong nguyén liéu va thanh pham.

Diéu nay rat thuan lgi trong cong tac kiém tra chat luong ché pham nay.

Mot kho khin trong cong tac kiém nghiém tap chat lién quan la gisi han cho
phép thuong rat nho so véi duoc chat nén dé phat hién dugc tap chat lién quan phai
chuan bi mau thir c6 néng d6 duoc chét rat cao (thuong tir 1000 ppm tré 1én). Piéu
nay doi hoi diéu kién sic ky phai duoc lya chon sao cho do phan giai giira pic duoc
chat va pic tap chat phai 16n hon rat nhiéu so véi gia tri qui dinh 1a 1,5. Ngoai ra tai
luong cot sic ky ciing 13 mot thdng s6 can luu y. Néu ndng do chat phan tich qué
cao s& lam cot phan tich bi qua tai, din dén hiéu ning cot giam nhanh chong chi sau
vai lan sac ky.

Trong nghién cau ndy véi hdn hop chuan captopril 1000 ppm va captopril
disulfid 10 ppm d3 khong anh huong dén tai luong va hiéu ning cot sau 6 1an sic ky
lién tuc.

Két qua tham dinh cho thiy qui trinh dinh luong tap chat captopril disulfid dap
tmg day du y8u cau cua mot qui trinh kiém nghiém tap chat lién quan trong nguyén
liéu va thanh pham nén c6 thé dugc ung dung dé kiém tra tap chat nay trong mot sé

nguyén liéu va ché pham chira captopril trén thi trudng.
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4.5. KIEM TRA TAP CHAT TRONG NGUYEN LIEU VA THANH PHAM

Tién hanh x4c dinh tap captopril disulfid trén 2 16 nguyén liéu; 2 ché pham
ngoai nhap va 4 16 ché pham trong nudc cho thiy ca 2 16 nguyén liéu va 1 ché pham
trong nudc c6 két qua kiém tra tap captopril disulfid dat giéi han cho phép theo qui
dinh caa duoc dién Viét Nam V (nguyén liu: < 1,0%; vién nén: < 3,0%), trong khi
d6 2 ché pham ngoai nhap va 3 ché pham trong nudc déu cao hon mic cho phép,
dac biét c6 1 ché pham ngoai nhap va 1 ché pham trong nude c6 ham luong phan
trim captopril disulfid rat cao. Mic du mai chi & nhitng két qua ban dau, nhung day
la mot théng tin canh bao cho céc nha bao ché, san xuat va phan phdi luu y trong
qué trinh nghién ctu xay dung cdng thic bao ché, lya chon bao bi va diéu kién bao
quan thudc vi chat nay rat d& bi phan huy tao tap captopril disulfid.

Két qua kiém tra tap 7-ADCA va D-phenylglycin trén 2 16 nguyén liéu cho
thay ca 2 16 nguyén liéu c6 két qua kiém tra tap 7-ADCA va D-phenylglycin dat yéu
cau theo qui dinh cua duoc dién Viét Nam V (7-ADCA < 1,0% va D-phenylglycin
<1,0%).

Két qua kiém tra tap D cua amlodipin trén 2 16 nguyén liéu va 2 ché pham
amlodipin cho thay ca 2 16 nguyén liéu va 2 ché pham c6 két qua kiém tra tap D cua
amlodipin dat gigi han cho phép theo qui dinh cua duoc dién Viét Nam V (nguyén
liéu: < 0,3%, vién nén: < 0,25%). Trong d6, 2 16 nguyén liéu c6 ham luong tap D
ctia amlodipin thap hon so véi 2 ché pham.

Két qua kiém tra hai tap A va tap B cua nifedipin trong mot s6 nguyén liéu va
ché pham chtra nifedipin trén thi truong (2 16 nguyén liéu va 2 16 ché pham chua
nifedipin) cho thiy c4c ché pham thudng chi xuit hién tap B (tap tao boi tac dong
ctia anh sang). Ham luong tap A va tap B cua nifedipin trong cac nguyén liéu va ché
pham chta nifedipin déu nam trong gidi han cho phép theo qui dinh cia DBVN V
(khéng qua 2.0% ddi véi tap A va khong qua 0,5% dbi v6i tap B trén mau ché
pham; khong qua 0,1% ddi voi tap A va khong qua 0,1% ddi voi tap B trén mau

nguyén liéu). Trong qua trinh kiém nghiém thanh pham chira nifedipin, can luu ¥ 14
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chi pha dung dich thir ngay trudc khi kiém nghiém vi néu dé 1au két qua sé khong

chinh xéc do khi nifedipin ¢ dang dung dich rat d& tao thanh tap A va tap B.

4.6. PIEM MOI CUA LUAN AN
4.6.1. Vé phwong phap tong hop
Tap captopril disulfid

Tong hop captopril disulfid véi tac nhan hydrogen peroxyd dugc thuc hién
thanh cdng, dong thoi cac yéu té anh huong dén hiéu suat tong hop ciing duoc thi
wu hoéa bang md hinh Box-Behnken. Cac noi dung nay hién chua dugc cong bd
trong cac nghién ctru trong va ngoai nudc.
7-ADCA va D-phenylglycin

Tong hop 7-ADCA va D-phenylglycin bang cach thiy phan cephalexin bang
enzym penicillin G acylase (PGA) trong mdi truong nude thu dugc san pham dé
tinh ché, c6 do tinh khiét cao dap wng yéu cau lam chat chuan. Sau khi xdc tac phan
ng, c6 thé tach loai enzym nay dé dang bang céch loc thu hdi va tai sir dung duoc
nhiéu Ian, han ché anh huéng dén moi trudng, 12 mot diém ndi troi so véi viéc tong
hop bang con dudng hda hoc, dong thoi ciing 1am giam gia thanh cua san pham
tong hop.
Tap D cida amlodipin

Tong hop tap D cua amlodipin tir san pham trung gian phthaloyl amlodipin
duoc lya chon dé rit ngan qui trinh tong hop con 2 giai doan, han ché sir dung cac
dung méi, hda chat doc hai, mat khac cac hoa chat nay khong mua duoc trong nudc,
giam thiéu tap chat trong san pham tong hop, dé tinh ché.
Tap A cia nifedipin

Céc cdng trinh nghién ctru nuwdc ngoai chi cong bd viéc oxy hda vong 1,4—
dihydropyridin cua cac chat co6 khung twong ty. Phuwong phép tong hop tap A cua
nifedipin (dehydronifedipin) trong luan an hién chwa c6 cong trinh cong bd trong

nudc va trén thé gigi.
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4.6.2. V& phwong phap phan tich

Xay dyng va tham dinh qui trinh dinh lwong captopril disulfid trong nguyén
lieu va thanh pham captopril bang phuong phap sic ky long hiéu ning cao dat yéu
cau quy trinh phan tich tap chat, di dwoc tng dung dé kiém tra mot sé mau thi dang
luu hanh trén thi truong.

4.6.3. Vé thiét lap chat ddi chiéu

D3 thiét 1ap thanh cong 6 san pham tong hop. Tat ca déu dat yéu cau chat dbi
chiéu quéc gia, bao gom: captopril disulfid (99,32%), 7-ADCA (99,42%), D-
phenylglycin (99,97%), tap D cua amlodipin (99,92%), tap A cua nifedipin
(99,62%) va tap B cua nifedipin (99,75%) tinh theo ché pham nguyén trang.

Cac quy trinh tong hop 6 tap chit va 6 san pham tong hop duoc tir két qua
nghién ctu cua luan an da dugc Hoi dong danh gia nghiém thu - S& Khoa hoc va
Cong nghé Tp.HCM nghiém thu két qua vao ngay 23/03/2016. Trong sé d6 co 3
quy trinh va 3 chat déi chiéu twong tng dugc Vién Kiém nghiém thudc Tp.HCM da
tng dung vao thyc té san xuat, luu thong nhu chat ddi chiéu quéc gia la captopril

disulfid; tap A va tap B cua nifedipin.
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KET LUAN VA KIEN NGHI
KET LUAN
Dé tai da hoan thanh cac muc tiéu dé ra cua luan &n, cu thé nhu sau:
1. V& qui trinh tong hop tap chat
D3 téng hop va xac dinh cac diéu kién tong hop cho hiéu suét cao ddi vai céc
tap chat captopril disulfid, 7-ADCA, D-phenylglycin, tap D caa amlodipin, tap A va
tap B cua nifedipin, dong thoi xac dinh cau tric cua san pham bang phwong phéap phd
nghiém (UV, IR, MS va NMR). D6 tinh khiét dugc xac dinh bang phuong phap HPLC,
cac san pham c6 do tinh khiét cao cd thé dung lam chat dbi chiéu trong kiém
nghiém:
+ Captopril disulfid v&i d6 tinh khiét 99,45 %, hiéu suét tong hop 63,0 %: hiéu
suat tinh ché 57,1 %, va hiéu suat toan qui trinh 35,97 %.
+ 7-ADCA véi d6 tinh khiét 99,90 %, hiéu suat tong hop 82,3 %; hiéu suat tinh
ché ché 30,2 %, va hiéu suat toan qui trinh 24,85 %.
+ D-phenylglycin voi do tinh khiét 99,94 %, hiéu suat tong hop 14,5 %:; hiéu
suat tinh ché 79,2 %, va hiéu suat toan qui trinh 11,48 %.
+ Tap D cua amlodipin véi d6 tinh khiét 99,92 %, hiéu suat téng hop 42 %;
hiéu suit tinh ché 63,2 %, va hiéu suét toan qui trinh 26,54 %.
4 Tap A cua nifedipin véi do tinh khiét 99,56 %, hiéu suat tng hop 89,2 %;
hiéu suét tinh ché 34,8 %, va hiéu suat toan qui trinh 31,04 %.
4 Tap B cua nifedipin véi @6 tinh khiét 99,71 %, hiéu suat téng hop 95,5 %;
hiéu suit tinh ché 76,8 %, va hiéu suét toan qui trinh 73,34 %.
2. Vé xdy dung phwong phap xic dinh @ tinh khiét cac tap chit tong hop
D3 xdy dung va tham dinh dat yéu cau qui trinh xac dinh do tinh khiét cua
captopril disulfid, 7-ADCA, D-phenylglycin, tap D cta amlodipin, tap A va tap B
cua nifedipin bang phuong phap HPLC.
3. V& thiét l1ap chat ddi chiéu cac tap tong hop
D3 danh gia chat luong cac tap 7-ADCA, D-phenylglycin, captopril disulfid,

tap D caa amlodipin, tap A va tap B cua nifedipin bao gdm chi tiéu tinh chat, diém
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chay, dinh tinh, ham am, db tinh khiét, méc chit lwong cua ting chi tiéu va phuong
phap thur. Tt ca cac tap da duoc thiét lap chat d6i chiéu, du diéu kién dé dang ky
chuan quédc gia phuc vu cho cong tac kiém nghiém trong nudc, phi hop véi yéu
cau, diéu kién va tinh hinh kinh té caa Viét Nam.
4. Vé xiy dung va thim dinh qui trinh dinh lwong captopril disulfid trong

nguyén liéu va thanh phim captopril

Pa xay dung va tham dinh dat yéu cau qui trinh dinh luong tap captopril
disulfid trong nguyén liéu va thanh pham captopril bang phuong phap HPLC. Qui
trinh nay c6 gisi han phat hién thap hon muc chat lugng cho phép theo DDVN.
5. Vé kiém nghi¢m tap chit lién quan trong nguyén liéu va thanh pham

Cac qui trinh kiém nghiém tap chit lién quan cua cephalexin, amlodipin va
nifedipin dugc khao sat tinh phd hop hé thdng va dat yéu cau theo quy dinh caa
duoc dién Viét Nam.,

D3 tng dung céc qui trinh dé kiém tra tap chat captopril disulfid, 7-ADCA va
D-phenylglycin, tap D cua amlodipin, tap A va tap B cuaa nifedipin trong mot s6

nguyén liéu va thanh pham tuong Gng trén thi trudng.

KIEN NGHI

Tir nhitng két qua thu dugc, dé tai can duoc tiép tuc thuc hién cac noi dung sau:

1) Sé&u tap chuan captopril disulfid, 7-ADCA va D-phenylglycin, tap D cua
amlodipin, tap A va tap B cua nifedipin duoc ding ky chat chuan qudc gia.

2) Tiép tuc nghién ctru @6 6n dinh cua céc tap chat ddi chiéu trén nham cai tién qui
trinh tong hop, tinh ché da xay dung.

3) Ung dung qui trinh kiém tra tap captopril disulfid, 7-ADCA, D-phenylglycin,
tap D cia amlodipin, tap A va tap B cua nifedipin trén cac mau nguyén liéu va
thanh pham tuong tmg khac dang luu hanh trén thi trudng.

4) Tang cudng kiém tra, kiém soat chat lugng thudc, nguyén liéu luu hanh trén thi
truong d6i vai chi tiéu gisi han cac tap chat dé dam bao chat luong thubc theo

dung céc tiéu chuan da dang ky.
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5) Tiép tuc dau tu trang thiét bi, co so vat chit phuc vu cho cong tac diéu ché,
chuan héa céc chat sir dung 1am chat chuan, dic biét 1a cac tap chuan dé phuc

vu nhu cau str dung trong nudc, han ché nhap khau tir nudce ngoai.
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PL-1

PHU LUC
Phu luc 1. Captopril disulfid
Phy luc 1.1. Khdo sét cac yéu to danh hudng dén hiéu sudt tong hop captopril
disulfid bang sat (111) clorid hexahydrat

Khao sat nong do phan tram FeCls

Thi Néng do Khéi luong Khéi lugng Higu suat
nghiem FeCls.6H,0 captopril captopryll disulfid (g) ’ téng hop
(%) 9 Ly thuyét Thuyc té (%)
4 3,0068 2,9929 1,8841 62,95
6 3,0113 2,9974 1,9156 63,01
7 3,0089 2,995 2,0557 68,64
8 3,0074 2,9935 2,1941 73,30
Lan 1 10 3,0135 2,9996 2,2485 74,96
12 3,0129 2,999 2,2913 76,40
16 3,0097 2,9958 2,2853 76,28
20 3,0083 2,9944 2,3670 79,05
24 3,0016 2,9878 24121 80,73
4 3,0048 2,9910 1,9983 66,81
3,0036 2,9898 2,0258 67,76
7 3,0029 2,9891 2,1678 72,52
8 3,0029 2,9891 2,2820 76,34
Lan 2 10 3,0148 3,0009 2,4248 80,80
12 3,013 2,9991 2,4643 82,17
16 3,0182 3,0043 2,3249 77,39
20 3,0029 2,9891 24254 81,14
24 3,0092 2,9953 2,3901 79,80
4 3,0129 2,999 1,8294 61,00
3,0048 2,991 1,9496 65,18
Lan 3 7 3,0058 2,9919 2,2029 73,63
8 3,0148 3,0009 2,4039 80,11

10 3,0038 2,9900 2,3930 80,03




PL-2

i Nong do Khéi Tugng Kh_éi lugng Hieu sudt
nghiem FeCl3.6H,0 captopril captop(ll disulfid (g) _ tonghop
(%) 9) Ly thuyét Thuc té (%)
12 3,0137 2,9998 2,4029 80,10
16 3,0058 2,9919 2,3920 79,95
20 3,0073 2,9934 2,3903 79,85
24 3,0048 2,991 2,4739 82,71
Nong do Khéi luong Khéi luong Hiéu suat
FeCl3.6H,0 captopril captopril disulfid (g) trung binh
(%) (9) Ly thuyét Thuc té (%)
4 3,0082 2,9943 1,9039 63,58
6 3,0066 2,9927 1,9637 65,62
7 3,0059 2,9920 2,1421 71,59
8 3,0084 2,9945 2,2933 76,58
10 3,0107 2,9968 2,3554 78,60
12 3,0132 2,9993 2,3862 79,56
16 3,0112 2,9973 2,3341 77,87
20 3,0062 2,9923 2,3942 80,01
24 3,0052 2,9914 2,4254 81,08

Két qua khao sat thé tich acid hydrocloric

This Thé tich Khéi luong Kh_éi 1}1’0”9_ Hoiéu suat
nghiem HCI captopril CélIOtOIOF,II disulfid (9), téng hop
(ml) (9) Ly thuyét  Thuc té (%)
0 3,0026 2,9888 2,2938 76,75
1 3,0083 2,9944 2,4135 80,60
2 3,0015 2,9877 2,3398 78,31
N 5 3,0117 2,9978 2,5259 84,26
Lant 10 3,0036 2,9898 2,3339 78,06
20 3,0010 2,9872 2,3839 79,80
30 3,0069 2,9930 2,3328 77,94

40 3,0126 2,9987 2,2849 76,20




PL-3

Thi Thétich  Khéi luong Khéi lugng Higu suat
nghiem HCI captopril Captopf,” disulfid (9), tdng hop
(ml) (9) Ly thuyét  Thuyc té (%)
0 3,0026 2,9888 2,1735 712,72
1 3,0117 2,9978 2,3921 79,80
2 3,0093 2,9954 2,4209 80,82
Lin 2 5 3,0028 2,9890 2,469 82,60
10 3,0079 2,9940 2,353 78,59
20 3,0052 2,9914 2,256 75,42
30 3,0046 2,9908 2,3892 79,88
40 3,0070 2,9931 2,2468 75,07
0 3,0025 2,9887 2,3739 79,43
1 3,0040 2,9902 2,3302 77,93
2 3,0019 2,9881 2,5112 84,04
N 5 3,0083 2,9944 2,4953 83,33
Lan 3 10 3,0027 2,9889 2,2927 76,71
20 3,0126 2,9987 2,4045 80,18
30 3,0057 2,9918 2,2834 76,32
40 3,0084 2,9945 2,321 77,51
Thé tich Khéi luong Khéi lugng Hiéu suat
HCI captopril captopril disulfid (9) trung binh
(ml) (9) Ly thuyét Thuc té (%)
0 3,0026 2,9887 2,2804 76,30
1 3,0080 2,9941 2,3786 79,44
2 3,0042 2,9904 2,4240 81,06
5 3,0076 2,9937 2,4967 83,40
10 3,0047 2,9909 2,3265 77,79
20 3,0063 2,9924 2,3481 78,47
30 3,0057 2,9919 2,3351 78,05

40 3,0093 2,9955 2,2842 76,25




PL-4

Phyu luc 1.2. Khdo sét cac yéu to danh hudng dén hiéu sudt tong hop captopril
disulfid bang iod

Khao sat khéi lugng iod

Thi Khéiluong  Khéi luong Kh_éi luong Hi¢u suét
nghiem I, captopril captopr[l disulfid (g), téng hop
(9) 9 Ly thuyét  Thuc té (%)
1,6 3,0072 2,9933 2,3354 78,02
1,7 3,0055 2,9916 2,3488 78,51
1,8 3,0093 2,9954 2,4131 80,56
. 2 3,0083 2,9944 2,3340 77,95
Lant 3 3,0057 2,9918 2,3498 78,54
4 3,0031 2,9893 2,4633 82,40
5 3,0025 2,9887 2,4309 81,34
6 3,0073 2,9934 2,3829 79,61
1,6 3,0080 2,9941 2,3298 77,81
1,7 3,0072 2,9933 2,3782 79,45
1,8 3,0035 2,9897 2,3918 80,00
. 2 3,0061 2,9922 2,3728 79,30
Lan 2 3 3,0036 2,9898 2,3209 77,63
4 3,0099 2,9960 2,4309 81,14
5 3,0048 2,9910 2,3789 79,54
6 3,0034 2,9896 2,3762 79,48
1,6 3,0088 2,9949 2,2738 75,92
1,7 3,0067 2,9928 2,3109 77,22
1,8 3,0021 2,9883 2,4034 80,43
i s 2 3,0093 2,9954 2,4109 80,49

3,0047 2,9909 2,3928 80,00

3,0060 2,9921 2,4223 80,96

3
4 3,0003 2,9865 2,382 79,76
5
6

3,0053 2,9915 2,4029 80,32




PL-5

Khéi luong Khéi Tuong Khéi lugng Hiéu suit
1, captopril captopril disulfid (g) trung binh
) (@) Ly thuyét Thuc té (%)
1,6 3,0080 2,9941 2,3130 77,25
1,7 3,0065 2,9926 2,3460 78,39
1,8 3,0050 2,9912 2,4028 80,33
2 3,0079 2,9940 2,3726 79,25
3 3,0047 2,9909 2,3545 78,72
4 3,0044 2,9906 2,4254 81,10
5 3,0044 2,9906 2,4107 80,61
6 3,0053 2,9915 2,3873 79,80

Két qua khao sat khéi lugng Kali iodid

Thi Khéilwong  Khéi luong Kh_éi leong H;iéu suAt
nghiem Kl captopril captoprlrl disulfid (g), téng hop
(9) (9) Ly thuyét  Thuc té (%)
5 3,0074 2,9935 2,3483 78,45
10 3,0032 2,9894 2,3639 79,08
Lan 1 15 3,0068 2,9929 2,3178 77,44
20 3,0051 2,9913 2,3271 77,80
25 3,0073 2,9934 2,3339 77,97
5 3,0070 2,9931 2,3226 77,60
10 3,0001 2,9952 2,3425 78,21
Lan 2 15 3,0028 2,9890 2,3512 78,66
20 3,0057 2,9918 2,3335 78,00
25 3,0044 2,9906 2,3809 79,61
5 3,0083 2,9944 2,3323 77,89
in 3 10 3,0083 2,9944 2,3221 77,55
15 3,0060 2,9921 2,3209 77,57

20 3,0051 2,9913 2,3424 78,31




PL-6

Thi Khéiluong  Khéi luong Kh_éi legng H;iéu suat
nghiem Kl captopril C<'31I0t0I0“,I disulfid (9), téng hop
(9 (9) Ly thuyét  Thuc té (%)
25 3,0125 2,9986 2,3398 78,03
Khéi lugng Khéi lugng Khéi lugng Hi¢u suét
KI captopril captopril disulfid (g) trung binh
9) (9) Ly thuyét Thuc té (%)
5 3,0076 2,9937 2,3344 77,98
10 3,0069 2,9930 2,3428 78,28
15 3,0052 2,9914 2,3300 77,89
20 3,0053 2,9915 2,3343 78,03
25 3,0081 2,9942 2,3515 78,54

Phu luc 1.3. Khdo st cac yéu to danh huwdng dén hiéu sudt téng hop captopril
disulfid bang kali permanganat

Két qua khao sat khdi luong kali permanganat

Thi Khdi luong Khdi luong Kh_éi l_u:qng_; Hoiéu suat
aghiém KMnO, captopril CaptOpl‘Irl disulfid (g) tong hop

(9) () Ly thuyét  Thuc té (%)

2 5,0028 4,9797 0,4569 9,18

2,5 5,0034 4,9803 0,5502 11,05

3 5,0132 4,9901 0,6839 13,71

Lan 1 3,5 5,0029 4,9798 0,5309 10,66

4 5,0093 4,9862 0,2478 4,97

5 5,0141 4,9910 0,0539 1,08

6 5,0096 4,9865 0,0298 0,60

2 5,0039 4,9808 0,4765 9,57

Lan 2 2,5 5,0045 4,9814 0,5389 10,82

3 5,0163 4,9932 0,6924 13,87




PL-7

Thi Khéiluong  Khéi luong Khéi luong Higu suat
nghiem KMnO, captopril captopr!l disulfid (9), téng hop
(9) (9) Ly thuyét  Thuc té (%)
3,5 5,0068 4,9837 0,4928 9,89
4 5,0093 4,9862 0,2167 4,35
5 5,0046 4,9815 0,0358 0,72
6 5,0083 4,9852 0,0136 0,27
2 5,0056 4,9825 0,5012 10,06
2,5 5,0029 4,9798 0,4679 9,40
3 5,0138 4,9907 0,6322 12,67
Lan 3 3,5 5,0039 4,9808 0,512 10,28
4 5,0053 4,9822 0,1898 3,81
5,0084 4,9853 0,022 0,44
6 5,0129 4,9898 0,0389 0,78
Khéi luong Khéi Tuong Khéi lugng Hiéu suat
KMnO, captopril captopril disulfid (g) trung binh
(9 (9) Ly thuyét Thuc té (%)
2 5,0041 4,9810 0,4782 9,60
2,5 5,0036 4,9805 0,5190 10,42
3 5,0144 4,9913 0,6695 13,41
3,5 5,0045 4,9814 0,5119 10,28
4 5,0080 4,9849 0,2181 4,38
5,0090 4,9859 0,0372 0,75

6 5,0103 4,9872 0,0274 0,55




Két qua khao sat thé tich acid sulfuric

PL-8

Thé tich Khéi lwong Khéi luong Hiéu sut
Thir nghiém H,SO, captopril captopril disulfid (g) téng hop
(ml) 9 Ly thuyét  Thuc té (%)
15 5,0110 4,9995 0,6914 13,83
N 20 5,0042 4,9927 0,7050 14,12
Lant 30 5,0032 4,9917 0,4827 9,67
40 5,0079 4,9964 0,1254 2,51
15 5,0167 5,0051 0,6767 13,52
N 20 5,0052 4,9937 0,7126 14,27
Lan 2 30 5,0069 4,9954 0,3087 6,18
40 5,0021 4,9906 0,1357 2,72
15 5,0005 4,9890 0,7079 14,19
Lin 3 20 5,0031 4,9916 0,6933 13,89
30 5,0050 4,9935 0,3985 7,98
40 5,0037 4,9922 0,1757 3,52
Thé tich Khdi luong Khdi lugng Hiéu suat
H,S0, captopril captopril disulfid (g) trung binh
(ml) (9 Ly thuyét Thuc té (%)
15 5,0094 4,9979 0,6920 13,85
20 5,0042 4,9926 0,7036 14,09
30 5,0050 4,9935 0,3966 7,94
40 5,0046 4,9930 0,1456 2,92




PL-9

Phyu luc 1.4. Khao sét cAc yéu t6 anh hiwong dén hiéu suat tong hop captopril
disulfid bang kali dicromat

Két qua khao sat khdi lugng kali dicromat

Thi Khéiluong ~ Khéi lugng Kh_éi luong Hiu suét
nghigm el dicromat  captopril captopril disulfid (g)  tong hop
‘ (9) (9) Ly thuyét  Thuc té (%)
0,6 3,0042 2,9904 0,9245 30,92
0,7 3,0058 2,9919 1,5790 52,78
0,75 3,0041 2,9903 1,9945 66,70
1 3,0023 2,9885 2,0356 68,11
Lan 1 1,25 3,0046 2,9908 1,5893 53,14
15 3,0073 2,9934 0,9294 31,05
3 3,0116 2,9977 0,8237 27,48
5 3,0037 2,9899 0,2456 8,21
7 3,0026 2,9888 0,0689 2,31
0,6 3,0090 2,9951 0,8309 27,74
0,7 3,0084 2,9945 1,5790 52,73
0,75 3,0063 2,9924 1,8403 61,50
1 3,0047 2,9909 1,943 64,96
Lan 2 1,25 3,0025 2,9887 1,6839 56,34
15 3,0076 2,9937 0,8834 29,51
3 3,0045 2,9907 0,7834 26,19
5 3,0111 2,9972 0,3209 10,71
7 3,0083 2,9944 0,1278 4,27
0,6 3,0115 2,9976 0,942 31,43
0,7 3,0026 2,9888 1,5839 52,99
0,75 3,0047 2,9909 1,952 65,26
Lan 3 1 3,0083 2,9944 1,982 66,19
1,25 3,0026 2,9888 1,521 50,89
15 3,0048 2,9910 0,9834 32,88
3 3,0093 2,9954 0,8893 29,69




PL-10

Thir Khéi lwong Khéi luong Khéi l}rqng Hviéu Suét
nghigm el dicromat captopril Captopf{' disulfid (9), tong hop
(9) (9 Ly thuyét  Thuyc té (%)
5 3,0058 2,9919 0,3794 12,68
7 3,0033 2,9895 0,0834 2,79
Khéi luong Khéi luong Khéi luong Hiéu suat
kali dicromat captopril captopril disulfid (9) trung binh
(9) (9) Ly thuyét Thuc té (%)
0,6 3,0082 2,9943 0,8991 30,03
0,7 3,0056 2,9917 1,5806 52,83
0,75 3,0050 2,9912 1,9289 64,49
1 3,0051 2,9913 1,9869 66,42
1,25 3,0032 2,9894 1,5981 53,46
15 3,0066 2,9927 0,9321 31,15
3 3,0085 2,9946 0,8321 27,79
5 3,0069 2,9930 0,3153 10,53
7 3,0047 2,9909 0,0934 3,12

Két qua khao sat thé tich acid sulfuric

Thi Thé tich Khéi lugng Kh_éi lrong Higu suat
aghiem H,SO0, captopril captopr!I disulfid (9)’ téng hop
(ml) (9) Ly thuyét  Thyc té (%)

1 3,0011 2,9873 1,7439 58,38

2 3,0025 2,9887 1,7893 59,87

5 3,0047 2,9909 2,0356 68,06

Lin 1 10 3,0079 2,9940 2,0679 69,07

15 3,0062 2,9923 2,1789 72,82

20 3,0084 2,9945 2,3567 78,70

25 3,0037 2,9899 2,4289 81,24

30 3,0026 2,9888 2,392 80,03




PL-11

Thi Thé tich Khéi luong Kh_éi lwong Higu sudt
nghiem H,SO, captopril captoprfl disulfid (g), téng hop
(ml) (9) Ly thuyét  Thuc té (%)
35 3,0104 2,9965 1,3589 45,35
40 3,0052 2,9914 1,0493 35,08
1 3,0073 2,9934 1,7527 58,55
2 3,0124 2,9985 1,692 56,43
5 3,0036 2,9898 2,1027 70,33
10 3,0072 2,9933 2,1928 73,26
. 15 3,0081 2,9942 2,2019 73,54
Lan 2 20 3,0047 2,9909 2,2738 76,02
25 3,0026 2,9888 2,4109 80,66
30 3,0054 2,9916 2,3589 78,85
35 3,0002 2,9864 1,4209 4758
40 3,0090 2,9951 1,2291 41,04
1 3,0073 2,9934 1,6732 55,90
2 3,0113 2,9974 1,7209 57,41
5 3,0084 2,9945 2,0194 67,44
10 3,0063 2,9924 2,0799 69,51
. 15 3,0025 2,9887 2,162 72,34
Lan 3 20 3,0073 2,9934 2,4152 80,68
25 3,0084 2,9945 2,3602 78,82
30 3,0125 2,9986 2,2947 76,53
35 3,0036 2,9898 1,4723 49,24

40 3,0057 2,9918 1,3729 45,89




PL-12

Thé tich Khéi lugng Khéi lugng Hieu suit
H,SO, captopril captopril disulfid (g) trung binh
(ml) (9) Ly thuyét Thuc té (%)
1 3,0052 2,9914 1,7233 57,61
2 3,0087 2,9948 1,7341 57,90
5 3,0056 2,9917 2,0526 68,61
10 3,0071 2,9932 2,1135 70,61
15 3,0056 2,9917 2,1809 72,90
20 3,0068 2,9929 2,3486 78,47
25 3,0049 2,9911 2,4000 80,24
30 3,0068 2,9929 2,3485 78,47
35 3,0047 2,9909 1,4174 47,39
40 3,0066 2,9927 1,2171 40,67

Phu luc 1.5. Khdo sat cac yéu té anh hwong dén hiéu sudt tong hop captopril
disulfid bang kali dicromat va EDTA

Két qua khao sat khéi lugng kali dicromat

Khéi Tuong Khéi luong Khéi luong Hiéu suit
kali dicromat captopril captopril disulfid (9) téng hop
(9) (9) Ly thuyét Thuc té (%)
0,6 3,0060 2,9991 0,6507 21,70
0,7 3,0152 3,0083 1,0419 34,63
1 3,0094 3,0025 1,8524 61,70
15 3,0041 2,9972 1,1347 37,86

3 3,0051 2,9982 0,9554 31,87




PL-13

Phyu luc 1.6. Khdo st cac yéu to danh hudng dén hiéu sudt tong hop captopril
disulfid bang hydrogen peroxyd
Két qua khao sat thé tich hydrogene peroxyd 30 % (100 thé tich)

Thi Thé tich Khéi luong Kh_éi luong H;iéu suat
nghiem H,0, captopril captopr!I disulfid (9)’ téng hop
(mL) (9) Ly thuyét  Thuyc té (%)
2 5,0024 4,9793 0,6357 12,77
5 5,0018 4,9788 1,4980 30,09
10 5,0063 4,9832 2,0395 40,93
15 5,0014 4,9784 1,6398 32,94
20 5,0047 4,9816 1,2509 25,11
Lan1 25 5,0029 4,9798 0,8309 16,69
30 5,0062 4,9831 0,3409 6,84
40 5,0013 4,9782 0,2449 4,92
50 5,0035 4,9804 0,1509 3,03
60 5,0024 4,9793 0,1320 2,65
70 5,0015 4,9784 0,0729 1,46
2 5,0020 4,9789 0,7209 14,48
5 5,0069 4,9838 1,5029 30,16
10 5,0029 4,9798 1,9782 39,72
15 5,0037 4,9806 1,5309 30,74
20 5,0032 4,9801 1,3029 26,16
Lan 2 25 5,0137 4,9906 1,0398 20,84
30 5,0013 4,9783 0,6043 12,14
40 5,0047 4,9816 0,3058 6,14
50 5,0035 4,9804 0,2032 4,08
60 5,0019 4,9788 0,2028 4,07
70 5,0060 4,9829 0,0502 1,01
Lin 3 5,0029 4,9798 0,9309 18,69

5 5,0018 4,9788 1,6209 32,56




PL-14

Thi Thé tich Khéi lwong Khéi l}rqng Hvief:u suat
nghiem H,0, captopril CaptOpf!' disulfid (9), téng hop
(mL) (9) Ly thuyét  Thuyc té (%)
10 5,0049 4,9818 2,0892 41,94
15 5,0047 4,9816 1,7209 34,55
20 5,0040 4,9809 1,4029 28,17
25 5,0063 4,9832 1,1029 22,13
30 5,0040 4,9809 0,4039 8,11
40 5,0014 4,9784 0,2947 5,92
50 5,0024 4,9793 0,1703 3,42
60 5,0013 4,9783 0,1893 3,80
70 5,0124 4,9893 0,0930 1,86
Thé tich Khéi luong Khéi luong Hiéu suat
H,O, captopril captopril disulfid (g) trung binh
(mL) (9) Ly thuyét Thuc té (%)
2 5,0024 4,9793 0,7625 15,31
Trung 5 5,0035 4,9804 1,5406 30,93
binh 10 5,0142 4,9911 2,0356 40,78
15 5,0033 4,9802 1,6305 32,74
20 5,0040 4,9809 1,3189 26,48
25 5,0135 4,9904 0,9912 19,86
30 5,0038 4,9807 0,4497 9,03
40 5,0025 4,9794 0,2818 5,66
50 5,0141 4,9910 0,1748 3,50
60 5,0019 4,9788 0,1747 3,51

70 5,0113 4,9882 0,0720 1,44




PL-15

Két qua khao sat thoi gian tong hop

" Thoigian  Khéi luong Khéi luong Hicu suat
ng;ﬂgm tc‘)ng. hop captopril captopr’il disulfid (g) ’ téng hop
(gio) (9) Ly thuyét Thuc té (%)
3 5,0046 4,9931 1,9835 39,73
6 5,0045 4,9930 1,7840 35,73
9 5,0023 4,9908 2,1120 42,32
Lan 1 12 5,0063 4,9948 1,7302 34,64
24 5,0029 4,9914 1,7378 34,82
48 5,0109 4,9994 1,6824 33,65
72 5,0087 4,9972 1,7031 34,08
3 5,0059 4,9944 2,0350 40,75
5,0089 4,9974 2,1030 42,08
9 5,0024 4,9909 2,1690 43,46
Lan 2 12 5,0073 4,9958 1,8590 37,21
24 5,0102 4,9987 1,7582 35,17
48 5,0114 4,9999 1,6924 33,85
12 5,0201 5,0085 1,7131 34,20
3 5,0059 4,9944 2,0453 40,95
6 5,0089 4,9974 1,9539 39,10
9 5,0024 4,9909 2,0371 40,82
Lan 3 12 5,0073 4,9958 1,9597 39,23
24 5,0102 4,9987 1,8673 37,36
48 50114 4,9999 1,8402 36,81
12 5,0201 5,0085 1,8556 37,05
3 5,0053 4,9937 2,0144 40,34
6 5,0024 4,9908 2,0746 41,57
Trung
binh 9 5,0067 4,9952 1,8690 37,41
12 5,0068 4,9953 1,8450 36,93

24 5,0066 4,9950 1,8026 36,09




PL-16

Thi Thei gian Khéi luq.ng Khéi l-uf(_)’n(%] Hieu SUAt
nghiém tong hop captopril Captopf," disulfid (g) , téng hop
(gio) (9) Ly thuyét Thuc té (%)
48 5,0112 4,9996 1,7613 35,23
72 5,0144 5,0028 1,7794 35,57
Két qua khao sat mdi truong phan tng
Lan 1
Moi truong Khéi luong Kh_éi lwrong Higu suat
ohén g captopril CaIOtOIOTH disulfid (g) , téng hop
(9) Ly thuyét Thuyc té (%)
Nudc cat 5,0037 4,9922 2,1420 42,91
0,5 ml 5,0137 5,0021 2,1762 4351
1ml 5,0072 4,9957 1,9630 39,29
HCl 2ml 5,0059 4,9944 1,9840 39,72
dam 5ml 5,0092 4,9977 1,8530 37,08
dac 10 ml 5,0059 4,9944 1,3525 27,08
20 ml 5,0173 5,0057 0,7348 14,68
40 ml 5,0024 Khong xuat hién taa
0,2g 5,0085 4,9970 2,6530 53,09
04g 5,0169 5,0053 3,0151 60,24
NaOH 0,6 ¢ 5,0062 4,9947 1,8625 37,29
0,8¢ 5,0023
1,69 5,0054 Khoéng xuat hién tua
324 5,0016
Lan 2
Mo trusng Khéi luq_ng Kh_éi 1}1’009 Hqiéu suat
ohin ting captopril captoprll disulfid (9) , tdng hop
(9 Ly thuyét Thuc té (%)
Nudc cat 5,0079 4,9964 2,0875 41,78
HCI 05 ml 5,0039 4,9924 2,2162 44,39




PL-17

Méi truong Khéi luq.ng Khéi l.usqng Hvief:u suat
ohin g captopril captop,rll disulfid (g) , tong hop
(9) Ly thuyét Thuc té (%)
dam 1ml 5,0153 5,0037 2,0453 40,88
agc 2 ml 5,0073 4,9958 2,0734 41,50
5 ml 5,0085 4,9970 1,8649 37,32
10 ml 5,0051 4,9936 1,5623 31,29
20 ml 5,0160 5,0044 0,5348 10,69
40 ml 5,0342 Khong xuat hién taa
0,29 5,0073 4,9958 2,4256 48,55
049 5,0094 4,9979 2,7872 55,77
NaOH 069 5,0048 4,9933 1,7930 35,91
0,89 5,0030
1,6 g 5,0019 Khong xuat hién tia
329 5,0046
Lan 3
M trudng Khéi lugng Kh_éi lrong Hiu sut
ohin g captopril captoprll disulfid (g) , tong hop
(9) Ly thuyét Thuc té (%)
Nuéc cat 5,0046 4,9931 2,1571 43,20
0,5 ml 5,0210 5,0094 2,1979 43,88
1ml 5,0052 4,9937 2,2184 44,42
HCI 2 ml 5,0039 4,9924 1,8940 37,94
dam 5ml 5,0072 4,9957 1,9623 39,28
dac 10 ml 5,0064 4,9949 1,6305 32,64
20 ml 5,0110 4,9995 1,0634 21,27
40 ml 5,0342 Khong xuét hién taa
0,29 5,0142 5,0026 2,3324 46,62
NaOH 04g 5,0214 5,0098 2,9171 58,23
069 5,0149 5,0033 1,9458 38,89
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Méi truong Khéi luq.ng Khéi l.usqng Hvief:u suat
ohin g captopril captop,rll disulfid (g) , tong hop
(9) Ly thuyét Thuc té (%)
08¢
1,6 Khéng xuat hién tua
3,290
Trung binh
Moi truong Khéi luong Kh_éi lwrong Higu suat
ohén g captopril CaIOtOIOTH disulfid (g) , téng hop
(9) Ly thuyét Thuyc té (%)
Nuéc cat 5,0054 4,9939 2,1289 42,63
0,5ml 5,0129 5,0013 2,1968 43,92
1ml 5,0092 4,9977 2,0756 41,53
HCI 2ml 5,0057 4,9942 1,9838 39,72
dam 5mi 5,0083 4,9968 1,8934 37,89
dac 10 ml 5,0058 4,9943 1,5151 30,34
20 ml 5,0148 5,0032 0,7777 15,55
40 ml 5,0234 Khong xuat hién taa
0,29 5,0100 4,9985 2,4703 49,42
049 5,0159 5,0043 2,9065 58,08
NaOH 0649 5,0086 4,9971 1,8671 37,36
0,89
1,69 Khoéng xuat hién tua

3,29
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Phy luc 1.7. Phé UV-Vis cia captopril disulfid

Phu luc 1.8. Phé IR cua captopril disulfid téng hop
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Phy luc 1.9. Phé MS cua captopril disulfid
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Phy luc 1.11. Phé *H-NMR cua captopril disulfid

N

o3
™
™

o

PL-21

B
55

3.3
3.3

3.349

2,986

oo

™

uy O
W
o
[
o
|
|
|

2.694

U

2.17

A

-

A

ey

4

14

13 12

\./

1.106

11

10

9

8

7

6

5

3

2

1

0

ppm



PL-22

Phu luc 1.12. Két qua khdo sét tinh phu hop hé théng cua qui trinh xdc dinh dg tinh

khiét captopril disulfid

Lintiém  tg (phat) S (UV x gidy) A, Rs N Kk’

1 3,633 31459441 1,149 13,458 35447 1,422

2 3,627 31434465 1,131 13,644 35564 1,418

3 3,633 31851596 1,165 13,562 35348 1,422

4 3,627 31603265 1,116 13,467 35603 1,418

5 3,620 31247427 1,156 13,552 35099 1,413

6 3,620 31513235 1,146 13,296 35083 1,413
Trung binh 3,627 31518238 1,144 13,496 35357 1,418
RSD% 0,161 0,638 1,564 0,886 0,637 0,227

R.: d0 phan giai giita pic captopril disulfid va pic tap chat X.
N: sb dia ly thuyét quy vé cot phan tich dai 1 m.

A, : hé sb @i xang

k’ : hé s6 dung luong

Thoi gian chét 1a 1,5 phuit.
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Phu luc 1.13. Két qua khdo sat khodng tuyén tinh cua qui trink xdc dinh dé tinh

khiét captopril disulfid
SUMMARY OUTPUT

Regression Statistics

Multiple R 0.999729
R Square 0.999459
Adjusted R Square 0.999351
Standard Error 409649.2
Observations 7
ANOVA
df SS MS F Significance F
Regression 1 1.55E+15 1.55E+15 9233.789 2.31E-09
Residual 5 8.39E+11 1.68E+11
Total 6 1.55E+15
Coefficients ~ Standard Error t Stat P-value  Lower 95% Upper 95% Lower 95.0%  Upper 95.0%

Intercept 1219486 285939 4.264846 0.007978 484456.3 1954515 484456.3 1954515
X Variable 30365.94 316.0071  96.0926  2.31E-09 29553.62 31178.27 29553.62 31178.27
RESIDUAL OUTPUT PROBABILITY OUTPUT
Observation  Predicted Y Residuals Standard Residuals Percentile Y

1 2768149 -642523 -1.71817 7.142857 2125626

2 8902070 243754.1 0.651824 21.42857 9145824

3 16554288 318473 0.85163 35.71429 16872761

4 24085042 317038.7 0.847795 50 24402081

5 31889090 213491.9 0.5709 64.28571 32102582

6 39116185 -130414 -0.34874 78.57143 38985771

7 46920233 -319821 -0.85523 92.85714 46600412

Binh phuong hé sé twong quan R® = 0,9995. Tinh thich hop cta phuong trinh hdi

quy: Fy, = 9233,789 > Fyo5(1, 5) = 6,608. Y nghia cta c4c hé sé trong phuong trinh

hoi quy:
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Hé s6 A = 30366 €O ta = 96,093 > ty05(5) = 2,571. Hé s6 B = 1219486 c0 tz =
4,265 > t05(5) = 2,571. Tir nhitng két qua trén, phuong trinh biéu dién sy tuong
quan dién tich pic theo ndng d6 phan tich cua captopril disulfid & budc séng 220 nm
lay = 30366x + 1219486, véi khoang tuyén tinh tir 51 — 1505 pg/mL.

Phu luc 1.14. Két qud khdo sar do 1ap lai cua qui trinh xdc dinh do tinh khiét
captopril disulfid

Dién tich pic (LV x giay)

Nong do (ML) Captopril o 740 captoI;::Tldli:SIr;?d (%)
disulfid '
1004 31180394 211600 31391994 99,33
1000 30403959 195665 30599624 99,36
998 30557440 195940 30753380 99,36
990 30054464 92696 30147160 99,69
1010 32102582 111367 32213949 99,65
1006 31191804 215094 31406898 99,32
S6 lan thyc nghiémn 6
Gia tri ham lugng trung binh Xy, 99,45%
SD 0,17%
RSD 0,17%
Gidi han tin cay e (p = 0,95; t = 2,571) 0,18%

Khoang tin cay p 99,27% — 99,63%
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Phy luc 1.15. Két qua khdo sdt dg chinh xac trung gian cua qui trinh xdc dinh dg

tinh khiét captopril disulfid

Ngay 2
Nong do F)ién tich pic (UV x giay) Ham luong
(ng/mL) %ﬁgﬁ?ﬁg' Tap X Téng captopril disulfid (%)
1003 30267166 212601 30479767 99,30
1007 32842277 133589 32975866 99,59
1004 31477705 200488 31678193 99,37
1012 33255123 135645 33390768 99,59
1013 33819276 236372 34055648 99,31
1009 32502324 210624 32712948 99,36
S6 lan thuc nghiém n 6
Gia tri ham luong trung binh Xy, 99,42%
SD 0,14%
RSD 0,14%
Gidi hantincaye (p=0,95;t=2,571) 0,14%

Khoang tin cay u 99,28% — 99,56%

Nogay 3

Nong do Dién tich dinh (uVxgidy) Ham lu’(y.ng

(ngmt)  Capopr Tap X Tong diiiﬁ’??d%
1007 32343696 153610 32497306 99,53
1014 34941431 291106 35232537 99,17
991 27540367 127422 27667789 99,54
1005 31714551 134295 31848846 99,58
995 28950639 153946 29104585 99,47
1005 31247682 130099 31377781 99,59

S lan thyc nghiém n
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Gia tri ham luong trung binh Xz 99,48%

SD 0,16%

RSD 0,16%

Gidi hantincaye (p=0,95;t=2,571) 0,17%
Khoang tin cay u 99,31% — 99,65%

Tém tit két qua khao sat do chinh xéc trung gian

Ham luong captopril disulfid (%)

Ngay 1 Ngay 2 Ngay 3
99,33 99,30 99,53
99,36 99,59 99,17
99,36 99,37 99,54
99,69 99,59 99,58
99,65 99,31 99,47
99,32 99,36 99,48

S6 lan thyc nghiém n 18
Gia tri ham luong trung binh X, 99,44%
SD 0,16%
RSD 0,16%
Gidi han tin cay e (voi p =0,95; t =2,110) 0,08%

Khoang tin cay p 99,36% — 99,52%
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Phy luc 1.16. Két qua danh gid dé dong nhdt cia qud trinh déng lo captopril
disulfid
Két qua xac dinh d6 tinh khiét captopril disulfid trong qua trinh dong lo

& thi Dién tich pi % dién ti .

So thi tw len tic MplC Yo dl(;.n tich Xit 1y théng ke
lo (HV x giay) pic
8 6437953 99,44
13 6379470 99,42 n = 6: Xog = 99.44%:
17 9066459 99,44 SD =0,01%: RSD =
20 9068224 99.46 _ 0,01%
32 8329464 99,43 (v611=2,57,p = 0,95)
48 8301351 99,44

Pénh gia d6 dong nhat giita cac lo theo phuwong phap thong ké phan tich ANOVA
mot yéu td, so sanh 2 gia tri Fy, va Fy
Phén tich phuong sai mot yéu t6 theo ANOVA trong danh gia d6 déng nhat giira

cac lo

Tong binh  Béactw Binh phuong

Nguon sai so phuwong do trung binh Ftn Fe
Gitra cac nhom 0,016481 5 0,00043 0,573 4,387
Trong cung nhém  0,034520 6 0,00038
Tong cong 0,051001 11

Nhan xét: Fy, = 0,573 < Fi. = 4,387. Vay cac lo trong qué trinh dong d6ng nhat.
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Phu luc 1.17. Két qud danh gid dé dong nhat lo captopril disulfid lién phong thi
nghiém

Két qua dinh luong captopril disulfid tai hai phong thi nghiém

Mau PTN1 PTN2
1 99,50% 99,44%
2 99,61% 99,42%
3 99,45% 99,44%
4 99,45% 99,46%
5 99,61% 99,43%
6 99,43% 99,44%
Trung binh 99,51% 99,44%

Viéc danh gia do dong nhét lo gitra 2 phong thi nghiém duoc thuc hién bang céach
ap dung phuong phap thong ké phan tich phuong sai mot yéu td, so sanh 2 gia trj Fy,
va Fy.

Két qua phan tich ANOVA déanh gia do dong nhat lo giita 2 phong thi nghiém

Tongbinh  Bactw Binh phwong

Nguén sai so phuwong do trung binh Fio Fe
Gitra c&c nhom 0,0147 1 0,0147 4,253 4,965
Trong cung nhdm 0,034567 10 0,003457
Tong cong 0,049267 11

Fn = 4,253 < Fy. = 4,965. Vay két qua dinh luong gitra 2 phong thi nghiém khac biét
khong c6 ¥ nghia thong ké. Qui trinh phan tich c6 do 1ap lai cao, do tinh khiét chat
phén tich khong phu thudc vao phong thi nghiém tham gia danh gia.
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Phy luc 1.18. Két qud xdc dinh gia tri dn dinh ham hrong captopril disulfid

x*0 x*1 X*2 X*3 Izl
d=1,5s* 0,0216 0,0216 0,0216
X* -0 99,43 99,43 99,43
x*+ 9 99,47 99,47 99,47

99,42 99,43 99,43 99,43 1,21
99,43 99,43 99,43 99,43 1,12
99,44 99,44 99,44 9944 0,52
99,44 99,44 99,44 99,44 0,52
99,44 99,44 99,44 9944 0,52
99,46 99,46 99,46 99,46 0,69
99,43 99,43 99,43 99,43 1,12
99,45 99,45 99,45 99,45 0,08
99,45 99,45 99,45 9945 0,08
9950 99,47 99,47 99,47 1,38
99,61 99,47 99,47 99,47 1,38
99,61 99,47 99,47 9947 1,38

Trung binh 99,473 99,449 99,449 99,449

bo léch s 0,0669 0,0166 0,0166 0,0166

X* méi 99,45 99,45 99,45 99,45

s* moi 0,0144 0,0144 0,0144 10,0144
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Phy luc 1.19. Két qud khdo sét tinh phu hop hé théng trén madu chudn, mau tha va

mau the gid Idp cua qui trink dinh heong tap chat captopril disulfid

Mau chuan
Mdu chuan (1) Mdu chuan (2)
L do R > Rs As N R > Rs As N
@hdy  (uV x gidy) @hay, (U x gidy)
1 3,51 324450 5,6 1,2 33036 3,52 656730 5,6 1,2 33678
2 3,50 324462 55 12 33042 3,51 656478 55 1,2 33543
3 3,49 324992 5,6 1,2 33101 3,50 654789 55 1,2 32456
4 3,50 323900 55 1,2 32990 3,48 657864 55 1,2 33567
5 3,51 325049 55 1,2 33050 3,52 659814 55 1,2 34657
6 3,50 322890 55 1,2 33020 3,50 651243 57 1,2 34067
B 3,50 324291 55 1,2 33040 3,51 656153 5,6 1,2 33661
SD 0,01 734 0,1 0,1 34 0,01 2.668,88 0,1 0,1 662
RSD% 0,20 0,23 0,85 0,83 0,10 0,39 0,41 1,40 1,49 1,97
Mau tha
Mdu thiz nguyén liéu Mdu thiz ché pham
e " > Rs A N " > Rs As N
phat, (LV x giay) ohat, (LV x giay)
1 3,55 43467 58 1,3 38433 3,47 197425 5,6 1,2 35548
2 3,54 43500 57 1,3 38569 3,48 197845 55 1,2 35987
3 3,48 43698 57 1,3 38759 3,48 198742 57 1,2 35698
4 3,52 43758 5,8 1,3 38997 3,50 196587 5,8 1,2 35259
5 3,49 43598 5,6 1,3 38416 3,50 194238 5,6 1,2 34965
6 3,48 43125 57 1,3 37749 3,50 190254 5,6 1,2 34910
B 3,51 43524 57 1,3 38487 3,49 195849 5,6 1,2 35395
SD 0,03 225 0,1 0,1 423 0,01 3139 0,1 0,1 425

RSD% 0,88 0,52 1,32 1,92 1,10 0,36 1,60 1,82 1,14 1,20
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Mau gia lap
Mdu gia ldp nguyén liéu Mau gia ldp thanh pham
Lan do th S Re A th S Re A \
@haty  (uV x giay) @haty  (LV x giay)
1 3,49 365874 5,6 1,2 33896 3,52 665986 5,6 1,2 33680
2 3,51 369875 5,6 1,2 33727 3,51 664879 57 1.2 33987
3 3,50 359876 5,6 1,2 33568 3,48 663254 5,6 1,2 33568
4 3,55 351498 5,6 1,3 33458 3,52 668794 5,6 1,2 33124
5 3,60 361254 5,6 1,2 33215 3,50 661254 5,6 1.3 33215
6 3,50 369784 55 1,2 33554 3,46 661236 55 1.2 33698
B 3,53 363027 5,6 1,2 33570 3,50 664587 5,6 12 33545
SD 0,039 4432 0,04 0,020 232 0,05 2936 0,1 0,1 324
RSD% 1,10% 1,22% 0,70% 1,60% 0,69%  1,50% 0, 40% 1,08% 160%  0,96%
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Phu luc 1.20. Sdc ky do cac mdu phan tich khi tham dinh tinh dac hiéu phirong
phap dinh heong tap captopril disulfid trong nguyén liéu va ché pham
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Phu luc 1.21. Két qud khdo sdt khodng tuyén tinh cta qui trinh dinh lwong

captopril disulfid trong nguyén liéu va thanh phdm

Néng do  Dién tich pic trung Nong do Dién tich pic trung
(ug/ml, ppm)  binh (UV x gidy)  (ug/ml, ppm) binh (LV x gidy)
0.5 8789 20 656761
1 25403 25 822851
5 115557 30 976200
10 324446 35 TTEE 131
15 490581 20 350150
1,400,000 -
TAVARD
1200000 | V=33441x-17367
R?=0.9992
1,000,000 -
800,000 -
600,000 -
400,000 -
200,000 -

Do thi biéu dién dién tich pic theo nong do captopril disulfid.

Khao sat duong biéu dién dién tich pic theo ndng do captopril disulfid.
Xét ham ANOVA bang phan mém MS excel:

- Kiém tra tinh thich hop cua phuong trinh hdi quy: Fs = 0,00016 < o. = 0,05 =
phuong trinh hdi quy twong thich.
- Kiém tra ¥ nghia ctia hé s6 B va B, bang triac nghiém t (phan phéi Student).
Gia tri P ddi véi hé s B co t = 2,337 < 2,365 = hé s6 B khong c6 ¥ nghia vé mit
thdng ké.
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Gia tri P dbi véi hé s6 By co t = 101,856 > 2,365 = hé s6 By c¢6 y nghia vé mit
thong ké.
Nhu vy phuong trinh hoi quy tuyén tinh biéu dién sy trong quan dién tich pic theo
ndng d6 phan tich cua captopril disulfid 13 § = 33441x
Do gié tri R? = 0,9992 nam trong khoang 0,998 — 1,0029 nén quy trinh dinh luong
tap captopril disulfid c6 khoang tuyén tinh tir 0,5 — 40 ppm.
e (161 han phat hién va gidi han dinh luong
Két qua thu duoc sau khi tién hanh sic ky mau gia dugc va mau chuan & cac nong
d6 giam dan nhu sau:
- Giai han phat hién (LOD) cua tap captopril disulfid 1a 0,17 pg/ml.
- Gidi han dinh lugng (LOQ) cua tap captopril disulfid 1a 0,50 pg/ml.
Tiém lap lai 6 1an mau chuan ¢ nong d6 twong tng voi LOQ dé kiém tra két qua

khao sat. S6 liéu cu thé dugc trinh bay trong bang 3.38.

Gia tri S/N tai LOQ cua tap captopril disulfid (n=6)

Lan do N (V) Suv) SIN
1 10,8 98,9 9,2
2 10,6 97,6 9,2
3 10,9 95,9 8,8
4 9,8 98,4 10,0
5 8,5 97,6 11,5
6 9,2 99,2 10,8
Trung binh 9,7 97,90 10,11

N: chiéu cao nhiéu dwong nén ciia mau gia duwoc ngay tai thoi gian heu cua captopril disulfid.

S: chiéu cao pic captopril disulfid ciza mau chudn c6 nong dé tirong img véi LOQ.
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Phu luc 1.22. Két qua khdo sdt d@é chinh xac cua qui trinh dinh leong tap chat

captopril disulfid trén mdu thiz va mau gia ldp

Ngay 1 (D¢ lap lai)

‘ Mau ther nguyén lidu Mau ther gia ldp nguyén lidu
o S C;Sb?gg” HL % captopril S C;z;c;ﬁg“ HL % captopril
(MAU X giay) (ug/mL) disulfid (MAU X giay) (ug/mL) disulfid
1 43467 1,30 0,13 371035 11,10 1,11
2 43578 1,30 0,13 378950 11,33 1,13
3 43654 1,31 0,13 376452 11,26 1,13
4 43980 1,32 0,13 379250 11,34 1,13
5 43112 1,29 0,13 369872 11,06 1,11
6 43567 1,30 0,13 380071 11,37 1,14
B 43559 1,30 0,13 375938 11,24 1,12
SD 281,06 0,01 0,001 4432 0,12 1,12
RSD 0,79% 0,79% 0,79% 1,07% 1,07% 1,07%
Ngay 2 va ngay 3 (P¢ chinh x4c trung gian)
‘ Mau thir nguyén ligu Mau the gia ldp nguyén lidu
s S C;Eltﬁﬁg” HL % captopril S C;gb?ﬁ;” HL % captopril
(AU X giay) (ug/mL) disulfid (MAU X giay) (ug/mL) disulfid
1 44354 1,33 0,13 385697 11,53 1,15
2 44567 1,33 0,13 387450 11,59 1,16
3 44121 1,32 0,13 382160 11,43 1,14
4 44987 1,35 0,14 389785 11,66 1,17
5 44235 1,32 0,13 386560 11,56 1,16
6 44782 1,34 0,13 380079 11,37 1,14
7 44424 1,33 0,13 378697 11,32 1,13
8 44647 1,34 0,13 379450 11,35 1,14
9 44211 1,32 0,13 373164 11,16 1,12
10 45087 1,35 0,14 379785 11,36 1,14
11 44345 1,33 0,13 375563 11,23 1,12
12 44902 1,34 0,13 368079 11,01 1,10
B 44555 1,33 0,13 380539 11,38 1,14
SD 325 0.01 0,11 6313 0,19 0,19

RSD 0,81% 0.81% 0,81% 1,66% 1,66% 1,66%
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Lan do Nedy 1 (D5 1ap lai)
Mau thzr ché pham Madu thr gid l@p ché pham
S C;EB?EQI HL % captopril S Cda;gtﬁﬁgl HL % captopril

(MAU X giay) (ug/mL) disulfid (WAu X giay) (ug/mL) disulfid
1 197425 5,90 0,59 675986 20,21 2,02
2 195623 5,85 0,59 676978 20,24 2,02
3 197425 5,90 0,59 678512 20,29 2,03
4 190236 5,69 0,57 685965 20,51 2,05
5 197458 5,90 0,59 679853 20,33 2,03
6 193260 5,78 0,58 689478 20,62 2,01
B 195238 5,84 0,58 681129 20,37 2,03
SD 2952 0,09 0,01 5390 0,16 0,02

RSD 1,47% 1,47% 1,47% 0,80% 0,80% 0,80%

Ngay 2 va ngay 3 (D¢ chinh xac trung gian)
‘ Mdu thiz ché pham Mau the gia ldp ché pham
e S C;E;?ﬁg” HL % captopril S C(;ga?ﬁ;” HL % captopril

(AU x giay) (ug/mL) disulfid (MAU X giay) (ug/mL) disulfid
1 197525 5,91 0,59 674986 20,18 2,02
2 195823 5,86 0,59 674978 20,18 2,02
3 197725 5,91 0,59 675512 20,20 2,02
4 190636 5,70 0,57 681965 20,39 2,04
5 197958 5,92 0,59 674853 20,18 2,02
6 193860 5,80 0,58 683478 20,44 2,04
7 195486 5,85 0,59 674244 20,16 2,02
8 192541 5,76 0,58 674130 20,16 2,02
9 197854 5,92 0,59 674558 20,17 2,02
10 195487 5,85 0,59 680905 20,36 2,04
11 185246 5,54 0,55 673687 20,15 2,01
12 197845 5,92 0,59 682206 20,40 2,04
B 194832 5,83 0,58 677125 20,25 2,02
SD 3827 0,12 0,01 3772 0,11 0,01

RSD 1,97% 1,97% 1,97% 0,56% 0,56% 0,56%
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Phu luc 1.23. Két qua khdo sdt dé ding ciia qui trink dinh heong tap captopril disulfid trong mdu nguyén liéu captopril dwoc thém

vao chuan captopril disulfid

Tyl¢ . . \ o
A Khéiluong CPDStrong e tichdungdich — Ham lugng — Dién tich pic Néng do Téngham  Hamlwong  Tylé
x thém T > CPDS chuan 100  CPDSchuan  sau khi thém SN 4 N
Mau 2 nguyén liégu  nguyén liéu P PO % CPDStimlai lwong CPDS  CPDStim  phuc hoi
chuan A A pHg/mL thém vao thém vao chuan (nv mL fim lai lai o
(%) can (mg) can (mg) (mL) (mg) Xs) (Mg/mL) im lai (mg) ai (mg) (%)
0
1 50,4 0,066 3,9 0,39 304400 9,11 0,456 0,390 100,00
2 80 50,2 0,065 4,0 0,40 306908 9,18 0,459 0,394 98,50
3 51,0 0,066 41 0,41 323534 9,68 0,484 0,418 101,95
4 50,4 0,066 5,0 0,50 383702 11,47 0,574 0,508 101,60
5 100 50,6 0,066 5,1 0,51 391649 11,71 0,586 0,520 101,96
6 51,0 0,066 4,9 0,49 368916 11,03 0,552 0,486 99,18
7 50,4 0,066 6,1 0,61 457754 13,68 0,684 0,618 101,31
8 120 50,8 0,066 6,0 0,60 450892 13,48 0,674 0,608 101,33
9 51,0 0,066 58 0,58 435552 13,02 0,651 0,585 100,86
B 100,24
SD 1,24

RSD 1,23%




Phu luc 1.24. Két qua khao sat d6 dang cua qui trinh dinh luong tap captopril disulfid trong mau gia dugc duoc thém nguyén ligu
captopril va chuan captopril disulfid

PL-39

Thé tich

1A I £ 2 :.  Ham luong . Ham .
TX 1 Khoi 1§23' T:;gr? khi(;' CPDS trong dugg[():lgsch lwong D'fcnsgﬁh Nong dd  Téng ham Ham
x thém luong ong ong gt 1 vién 2 CPDS pic sa CPDS tim luong luong Ty 1& phuc
Ma 2 ., nguyén duoc va . chuan 100 2 khi thém . 4 4 A
chuan gia dugc I A captopirl 25 chuan % lai CPDStim CPDStim hoi (%)
: liéu can nguyén ia 13 pg/mL hem V3 chuan lai lai
(%) can (mg) (mg) ligu MIGIalap  yhamvae  MEMVA0 vy (hg/mL) ai (mg) ai (mg)
' (mg) (mL) (mg)
1 250,2 50,2 300,4 0,033 7,9 0,79 585124 17,4 0,87 0,80 101,20
2 80 250,5 50,6 301,1 0,033 8,0 0,80 581566 17,4 0,87 0,80 100,47
3 250,6 50,9 3015 0,033 8,1 0,81 589210 17,8 0,89 0,82 101,85
4 250,4 50,1 300,5 0,033 10,2 1,02 722680 22,2 1,11 1,04 101,54
5 100 250,2 50,4 300,6 0,033 9,9 0,99 723476 21,6 1,08 1,01 101,62
6 250,7 50,7 301,4 0,033 10,0 1,00 708688 21,2 1,06 0,99 99,37
7 250,9 50,5 301,4 0,033 12,1 1,21 856123 25,8 1,29 1,22 101,20
8 120 250,1 50,3 300,4 0,033 12,0 1,20 857233 25,8 1,29 1,22 101,36
9 250,0 50,8 300,8 0,033 11,8 1,18 857026 254 1,27 1,20 101,28
B 101,10
SD 0,753
RSD 0,74%
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Phu luc 2. 7-ADCA va D-phenylglycin
Phu luc 2.1. Két qud xdc dinh dg tinh khiét cia chat ran A2

mAU
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Phu luc 2.2. Phé IR chdt A (D-phenylglycin)

To-phenylglycin
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Phu luc 2.3. Phé MS chat A (D-phenylglycin)
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Phu luc 2.4. Phé *H-NMR chdt A (D-phenylglycin)

D.PhenylGlyxin—D20&CF3COCD—-1H

Current Data Parameters

NAME 113DINH_Dpheny 1GL
EXPNO 1
PROCNO 1
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20130911
11.47
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Phu luc 2.5. Phé *C NMR chdt A (D-phenylglycin)

D.PhenylGlyxin-D20&CF3COOD-C13CPD
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Phu luc 2.6. Phé IR chdt B (7-ADCA)
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Phu luc 2.8. Phé *H NMR chdt B (7-ADCA)

TADCA-DMSO-1H

R =E= [r-1
- & e
b o
o - Current Data Parameters
NAME 113DINE_7ADCA
‘ EXPNO 1
DROCNO 1
FZ - Acquisition Parameter
Date_ 20130011
Time 10.3z
INSTRUM spect
PROEHD 5 mm Multinucl
5 PULPROG zg30
Hy ™ 65536
s SOLVENT DME0
4 NS 16
s 0
Hd SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2769001 se
3 e 203.2
oW 50.000 us
/ DE 6.00 us
TE 300.0 K
CHj3 D1 1.00000000 se
2 MCREST 0.00000000 se
MCWRE 0.01500000 se
COOH CHANNEL f1 =
10.50 us
PL1 -1.00 dB
SFO1 500.1335009 MH
F2z - Processing parameters
51 32768
SF 500.1300063 MH
WOW EM
338 0
LB 0.30 Hz
@ 0
c 1.00
9 8 7 4 3 2 1 0 ppm

[= =1



PL-46

Phu luc 2.9. Phé *C NMR chdt B (7-ADCA)

7ADCA-DMSO-C13CPD
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Phu luc 2.10. Két qua khdo sét tinh phii hop hé theng cua qui trinh xdc dinh dé tinh
khiét tap D-phenylglycin

D>

So lan ti

>

m S (MAU x

o5 ts (phit) iay) As Rs N
1 4,486 8504332 1,0 5,9 27580
2 4,507 8508282 1,0 6,0 27792
3 4,505 8506245 1,0 5,8 27540
4 4,504 8425473 1,0 5,6 28064
5 4,508 8428147 1,0 5,6 28296
6 4,505 8456511 1,1 5,5 28032
Trung binh 4,503 8404831 1,0 5,7 27884

RSD 0,22% 1,74% 1,26 %
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Phy luc 2.11. Két qua khdo sat mién gia tri cua qui trink xdc dinh dé tinh khiét tap

D-phenylglycin

Néng dd (ng/ml) Dién tich pic (nAU x giay)

600 4919075
800 6458525
1000 8463002
1200 9675610
1500 11905386

Dién tich pic (LAUx gidy)

14000000

12000000

0 . . - 1 € (pz/ml)

] 500 1000 1500 2000
Puong biéu dién dién tich pic theo nong d6 phan tich cua D-phenylglycin
Khdo sdt dwong biéu dién dién tich pic theo néng dé phan tich cia tap chat A
Do dbc: By = 7798, tung d6 gbc: B = 249132, binh phuong cta hé s6 trong quan:
R?=0,9997, do d6 chap nhan sy tuyén tinh.
- Kiém tra y nghia cua cac hé s6 trong phuong trinh hoi quy:
Gié tri P ddi vai hé sé By 14 1,89.10° < o = 0,05 = hé sb By co y nghia vé& mat
thdng ké. Gia tri P d6i voi hé s6 B 14 0,062 > o= 0,05 = hé s6 B khong c6 ¥ nghia
vé mat théng ké.
Nhu vay, khoang tuyén tinh cta qui trinh xac dinh d6 tinh khiét tap chat A 12 600 —
1500 pg/ml. Phwong trinh hoi quy tuyén tinh biéu dién sy twong quan dién tich pic
theo ndng d6 phan tich cua tap chat A 1a § = 7798x.
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Phu luc 2.12. Két qua khdo sdt dg chinh xac cua qui trinh xdc dinh dé tinh khiét tap
D-phenylglycin

S6 lan Do l3p lai Do chinh xac trung gian
do Dién tich pic Do tinh khiét  Dién tich pic Do tinh khiét
(RAU x gidly)  tap A (% (LAU x gidy)  tap A (% dién
dién tich pic) tich pic)
1 8552055 99,97 8559763 99,90
2 8523126 99,97 8502035 99,91
3 8485780 99,94 8552055 99,98
4 8533870 99,67 8536621 99,97
5 8545550 99,96 8556981 99,96
6 8547177 99,94 8506678 99,94
7 8483109 99,91 8457974 99,93
8 8469744 99,91 8471473 99,97
9 8318939 99,79 8533870 99,96
10 8303171 99,80 8554236 99,95
11 8559136 100,00 8559136 99,93
12 8483109 99,91 8534055 99,84
Tbrllﬂ]r;]g 8483730 99,89 8493739 99,94

RSD 1,02% 0,09% 0,60% 0,04%
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Phu luc 2.13. Két qua khdo sdt dé diing cua quy trinh xdc dinh dg tinh khiét tap D-
phenylglycin

D-phenylglycin

Mtic ndng —_ ' : ‘ —
do do (%) Diéntichpic  Nongdo do ¢ Nong d6 (ug/ml) tinh Ty I€ hoi
’ (LAU x gidy) cac mac (ug/ml) tir phuong trinh hoi quy  phuc %

6448230 808,34 826,91
80% 6398124 808,34 820,48 101,83
6410333 808,34 822,05
8536201 1028,72 1056,19
100% 8536593 1028,72 1030,60 101,05
8546791 1028,72 1031,90
9567986 1212,86 1226,98
120% 9552006 1212,86 1224,93 101,17
9586888 1212,86 1229,40

TB (%) 101,35
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Phu luc 2.14. Két qud dinh gia dé dong nhdat cia qud trinh déng lo tap D-
phenylglycin
Két qua xac dinh d6 tinh khiét tap D-phenylglycin trong qué trinh déng lo

Dién tich pic % dién tich

Mau (LAU X gidy) pic Xiwr ly thong ké

3 8659763 99,90

8 8602035 99,91

14 8552055 99,08 N =6; X7g = 99,94%;

SD = 0,03: RSD = 0,03%

19 8536621 99,47 it = 257 p= 0.95)
22 8556081 99,96

26 8606678 99,93

Phan tich phuong sai mot yéu td theo ANOVA dé danh gia do dong nhat giira cac lo
(tap D-phenylglycin)

Tong binh  Bactw Binh phuong

Nguon sai so Fn =

phwong do trung binh
Gitra cac nhém 0,056311 5 0,0113 0,799 3,11
Trong tirng nhom 0,171067 12 0,0143
Tong cong 0,586 17

Nhan xét: Fy, = 0,79 < F. = 3,11. Vay céc lo trong qua trinh dong dong nhat.
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Phu luc 2.15. Két qud ddnh gid dé dong nhdt lo tap D-phenylglycin lién phong thi
nghiém

Két qua dinh lugng tap D-phenylglycin tai hai phong thi nghiém

PTN 1 PTN 2

STT P tinh khiét % P tinh khiét %
1 99,84 99,90
2 99,95 99,91
3 99,96 99,98
4 99,97 99,97
5 99,93 99,96
6 99,94 99,94

Viéc danh gia do dong nhét lo gitra 2 phong thi nghiém duoc thuc hién bang céach
ap dung phuong phap thong ké phan tich phuong sai mot yéu td, so sanh 2 gia trj Fy,
va Fy.

Két qua phan tich ANOVA danh gia do dong nhat lo gitta 2 phong thi nghiém

Tong binh  Béactw Binh phuwong

Nguon sai sb phuong do trung binh Fi P
Gitra cac nhom 0,000408 1 0,000408 0,249 4,964
Trong tirng nhém 0,016417 10 0,001642
Tong cong 0,016825 11

Fin = 0,249 < Fy. = 4,964. Vay két qua dinh luong gitra 2 phong thi nghiém khac biét
khong co ¥ nghia thong ké. Qui trinh phan tich c6 do l1ap lai cao, do tinh khiét chat
phén tich khong phu thudc vao phong thi nghiém tham gia danh gia.
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Phu luc 2.16. Két qud khdo sét tinh phu hep hé théng cua qui trinh xdc dinh dg
tinh khiét tap 7-ADCA

S6 lan S (MAU x Rs (pic tap chat B va

tiém mau t (phUt) giay) As pic DM pha mau) N
1 3,809 7852965 1,1 5,8 16404
2 3818 7852153 1,1 5,6 16396
3 3,800 7960950 1,1 5,2 16572
4 3,799 7944144 1,1 5,9 15632
5 3813 7827864 1,1 5,4 15080
6 3,902 7810486 1,1 5,4 15800
aran 3,824 7876260 1.1 5,6 16128

RSD 1,02% 0,77% 2,35%
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Phu luc 2.17. Két qud khdo sat Dign tich pic (wAUs i2y)
14000000
khoang tuyen tinh cua qui trinh xac

] 12000000
dinh do tinh khiét tap 7-ADCA I
Nong d6  Dién tich pic 8000000 -
(ug/ml) (LAU x giay) 5000000 -
400 3106241 4000000
600 4701733 2000000
o C (ug/mi)
800 6302479 0 500 1000 1500 2000
1000 7996543
1200 9501621 Duong biéu dién dién tich pic theo nong do 7-
1500 12013861 ADCA

Binh phuong ciia hé sb twong quan: R? = 0,9998.

0,995 <R*< 1, do d6 chip nhan su tuyén tinh.

- Kiém tra y nghia ctia hé sé B va By bang trac nghiém t (phan phéi Student).
Phuong trinh hoi quy co:

Hé s6 B c6 P = 0,063 > 0,05 nén hé s6 B khong c6 ¥ nghia.

Hé s6 By c6 P = 8,32.10°° < 0,05 nén hé s6 By ¢ ¥ nghia.

Nhu vay, mién gié tri cia qui trinh xac dinh d6 tinh khiét tap 7-ADCA 1a 400 —
1500 pg/ml. Phwong trinh hoi quy tuyén tinh biéu dién sy twong quan dién tich pic
theo ndng do phan tich cua tap 7-ADCA 1a § = 8087x.
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Phu luc 2.18. Két qua khdo sdt dg chinh x&c cua qui trinh xde dinh dé tinh khiét tap
7-ADCA

Do chinh xac Do chinh x&c trung gian
So1an  Digntich pic D¢ tinhkhiét  Diéntichpic Do tinh khiét
do (AU x giay) tap A (% (LAU x gidy) tap A (% dién
dién tich pic) tich pic)
1 7947169 99,92 7963838 99,92
2 7852331 99,82 7857210 99,88
3 7866751 99,84 7855665 99,30
4 7990635 99,91 7935518 99,92
5 7997479 99,91 7933031 99,94
6 8001516 99,92 7823813 99,91
7 7819485 99,91 7951741 99,92
8 7827864 99,93 7869944 99,84
9 7944144 99,94 7974046 99,91
10 7960950 99,92 7977062 99,91
11 7852153 99,85 7830456 99,93
12 7852965 99,88 7865291 99,82
Tbrmg 7909453 99,89 7930134 99,89

RSD 0,89% 0,04% 0,73% 0,05%
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Phu luc 2.19. Két qua khdo sdt dé ding cia qui trinh xdc dinh dé tinh khiét tap 7-
ADCA

7-ADCA

w0do ) oay Nengdados el GOy ieno
giay) cac mac (ug/ml)  tinn hoi quy phuc %
6263103 790,14 778,41

80% 6308747 790,14 784,08 99,06
6320677 790,14 785,57
7996777 1002,46 988,84

100% 7987080 1002,46 987,64 98,58
7990734 1002,46 988,10
9530015 1198,78 1178,43

120% 9523903 1198,78 1177,68 98,29
9533222 1198,78 1178,83

TB (%) 98,64

Phu luc 2.20. Két qud ddnh gid dé dong nhdt ciia qud trinh déng lo tap 7-ADCA
Két qua xac dinh do tinh khiét tap 7-ADCA trong qua trinh déng lo

O — o A )
So thee  Dién tich pic /odle;_ntlch Xit 1§ théng ké

twlg (AU x gidy) pic

8 7852965 99,88

13 7852153 99.85

17 7960950 99,92 n = 6; Xrs = 99,90%;

SD=0,01: RSD = 0,01%

20 7944144 99,94 (V6i t= 2,57 p = 0.95)
32 7827864 99,93

48 7819485 99,91

Phan tich phuong sai mot yéu t6 theo ANOVA dé danh gia do dong nhat giira cac lo
(tap 7-ADCA)
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Tong binh  Bacty Binh phwong

Nguén sai so phuong do trung binh Fin Fe
Gitra cac nhom 0,011520 5 0,0023 1,29 3,11
Trong ttng nhém ~ 0,021325 12 0,001777
Téng cong 0,032845 17

Nhdn xét: Fy, = 1,29 < F. = 3,11. Vay céc lo trong qua trinh dong ddng nhat.

Phu luc 2.21. Két qua ddnh gia dé dong nhdt lo tap 7-ADCA lién phong thi nghiém
Két qua dinh luong tap 7-ADCA tai ba phong thi nghiém

MAU A _PTNl_A A _PTNZ_A A _PTNS_;\
D¢ tinh khiét % DPj tinh khiét % D¢ tinh khiét %
1 99,88 99,91 99,91
2 99,80 99,93 99,93
3 99,92 99,94 99,94
4 99,94 99,92 99,92
5 99,93 99,80 99,80
6 99,92 99,89 99,89
Trung binh 99,90 99,90 99,90

Viéc danh gia d6 dong nhit lo giira cac phong thi nghiém duoc thuc hién bang céch
ap dung phuong phap thong ké phan tich phuong sai mot yéu to, so sanh 2 gia tri Fy,
va Fy.

Két qua phan tich ANOVA danh gia do ddng nhat lo gitra cac phong thi nghieém

Tongbinh  Bactw  Binh phwong

Nguon sai so phuong do trung binh Fin Fi
Gitra cac nhdm 0 2 0 0 3,682
Trong tirng nhdm 0,03985 15 0,002657
Tong cong 0,03985 17

Fin = 0 < Fe = 3,682. Vay két qua dinh lugng gitra cac phong thi nghiém khéc biét
khong c6 ¥ nghia théng ké. Qui trinh phan tich ¢6 do 1ap lai cao, do tinh khiét chat
phén tich khdng phu thudc vao phong thi nghiém tham gia danh gia.
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Phu luc 2.22. Két qua khdo sat tinh pht hop hé théng trén dung dick doi chiéu (5)
(n=6) cua qui trinh dinh lirong tap chat 7-ADCA va D-phenylglycin trong nguyén

ligu va thanh pham cheza cephalexin

Dung dich ddi chiéu (5)

0 Cefotaxim cefalexin
S R A S R A R cefotaximicefalexin
(mV x giay) (phat) “° (mVxgiay) (phat) "

1 488,210 17,455 0,9 350,665 14,828 1,0 4,7
2 490,102 17,478 0,9 351,257 14,828 1,0 4,8
3 489,351 17,391 0,9 348,861 14841 11 4,7
4 488,775 17,440 0,9 350,710 14839 1,0 4,7
5 490,116 17,389 0,9 352,409 14,839 1,0 4,7
6 487,869 17,462 0,9 349,116 14832 1,0 4,8
B 489,071 17,436 0,9 350,503 14835 1,0 4,7
RSD (%) 0,19 0,22 1,65 0,38 0,04 1,50 1,09

Phu luc 2.23. Két qua khdo sat tinh pht hop hé théng trén dung dick doi chiéu (3)
(n=6) cua qui trinh dink lwong tap chat 7-ADCA va D-phenylglycin trong nguyén

ligu va thanh pham chera cephalexin

Dung dich déi chiéu (3)

D-phenylglycin 7-ADCA

n R7.abcav-
S ) tR, A S ) tR, A phenylglycin

(mV x giay) (phut) (mV x giay) (phut)

1 318,076 2,747 1,0 210,663 3,386 09 2,4

2 319,152 2,738 1,0 213,381 3,372 0,9 2,4

3 315,787 2,749 10 209,359 3,396 09 2,5

4 317,621 2,74 10 212,364 3,391 09 2,4

5 318,445 2,745 1,0 209,765 3,389 0,9 2,4

6 318,98 2,135 1,0 211,272 3,385 09 2,4

B 318,010 2,742 1,0 211,134 3,387 0,9 2,4

RSD (%) 0,39 0,20 1,45 0,73 0,24 0,67 1,70
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Phu luc 2.24. Két qua khdo sat tinh pht hop hé théng trén dung dick doi chiéu (4)
(n=6) cua qui trinh dinh lrong tap chat 7-ADCA va D-phenylglycin trong nguyén

ligu va thanh pham cheza cephalexin

Dung dich @i chiéu (4)

D-phenylglycin 7-ADCA

n R7.abcav-
S . tR, A S ) tR, A phenylglycin

(mV x giay) (phat) (mV x giay) (phuat)

1 16,132 2,733 1,0 10,310 3,351 1,0 2,3

2 16,405 2,733 1,0 10,134 3,347 1,0 2,3

3 16,414 2,730 1,0 10,149 3,346 1,1 2,3

4 16,335 2,728 1,0 10,165 335 1,0 2,3

5 16,347 2,733 1,0 10,209 3,341 1,0 2,4

6 16,215 2,73 1,0 10,221 3,345 1,0 2,3

B 16,308 2,731 10 10,198 3,347 1,0 2,3

RSD (%) 0,69 0,08 0,82 0,63 0,11 1,50 1,76
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Phu luc 3. Tap D ciaa amlodipin

Phu luc 3.1. Phé IR ciia 3-ethyl 5-methyl 2-[(2-(phthalimido)ethoxy)]-4-(2-chlorophenyl)-6-methylpyridin-3,5-dicarboxylate (2)
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Phu luc 3.2. Phé IR cua phthaloyl amlodipin (1)
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Phu luc 3.3. Phd MS cua 3-ethyl 5-methyl 2-[(2-(phthalimido)ethoxy)]-4-(2-chlorophenyl)-6-methylpyridin-3,5-dicarboxylate (2)

PL-62

D/MeOH Univ. of Medicine and Pharmacy at HCM City
Lab of Natural Research
TAP D AMLODIPIN ANH MUOI 43 (0.505) Cm (41:45) Scan ES+
100- 559.89 2.28e6
[M+Na]+
|
560.87
537 93 6304
577.93
288.80 578.84
316.96
o 2025877 N 9IESD 38198 59505 487.90523.25 |l hl] ( 638.80 68593 7624477306 52519 8509450 55 9506 979-m2
1 T 1 1 T T T T T T T 1 T T T T T T T T T T T T T 1 T T T T T
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Phu luc 3.4. Phé "H-NMR ciia 3-ethyl 5-methyl 2-[(2-(phthalimido)ethoxy)]-4-(2-chlorophenyl)-6-methylpyridin-3,5-dicarboxylate
)

MAME 51-CDC13
EXPHO 1
PROCHO 1
Date_ 20130616
Time 17.02
INSTRUM spact
PROBHD 5 mm PABEO BBE-
PULPROG =g

TD 131072
SOLVENT CDC13

NS 1

Ds 0
SWH 10330.578 Hz
FIDRES 0.078816 Hz
B 6.3439350 =sec
RG B4

oW 48. 400 use
DE £.50 use
TE 298.8 K
D1 3.00000000 sec
TDO 1
======== CHANNEL fl1 =====—=
KNUC1 1H

r1 11. 60 use
PL1 1.00 dB
PLIW 17.15925598 W
SFO1 500.1342511 MH=z
51 131072

SF 500.1300134 MH:z
WDW EM
S5B 0

LB 0.30 Hz
GB 0

BC 1.00

11
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Phu Iuc 3.5. Phé *H-NMR mé réng ciia 3-ethyl 5-methyl 2-[(2-(phthalimido)ethoxy)]-4-(2-chlorophenyl)-6-methylpyridin-3,5-
dicarboxylate (2)
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Phu luc 3.6. Phé IR cua két tinh D cia amlodipin
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Phu Iuc 3.7. Phé IR cia tap D amlodipin chuan tir LGC

Method: Attenuated Total Reflection Fourier Transform Infrared (ATR-FTIR) Spectroscopy
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Phu luc 3.8. Sdc ky do va phé MS cia 3-ethyl 5-methyl 2-[(2-(amino)ethoxy)]-4-(2-
chlorophenyl)-6-methylpyridin-3,5-dicarboxylate (3)

==== Shimadzu LCMSsolution Data Report ====
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Phu luc 3.9. Phé MS cia 3-ethyl 5-methyl 2-[(2-(amino)ethoxy)]-4-(2-
chlorophenyl)-6-methylpyridin-3,5-dicarboxylate (3)

Farmula Predictor Report - A1-3.led

Page 1of1
Data File: Ov\ResearchiDo mau'210720130A1-3.lcd
_Eimt | ¥al.| Min_Max _ Eimt | Val.| Min Max _ Elmt | Val| Min| Max Use Adduct
H 1 g 23 V] 2 0 3 5 2 0 0 H
C 4 g 20 F 1 0 /] Cl 1 0 1
N 3 Q 2 P 3 0 0 Br 1 o 0
Error Margin (ppm): 30 DBE Range: -2.0-1000.0 Electron lons: both
HC Ratio: unlimited Apply N Rule: yes Use M5n Info: no
Max |sotopes: all isotope RI (%) 1.00 Isotope Res: 10000
MSn Iso RI (%) 75.00 MSn Logic Mode: AND Max Results: 500
Event 1 MS(E+) Ret Time: 0.273 -> 0287 - 0.160 <-> 0.573 Scan#: 83 -=87-49 <> 173
407.1328
£.000=5
5. 500t
5.000eE
4.500e5]
4.000e5]
3.50025] u
3.00026] 09.1296
gggﬁ 408.1360
. p 2380282 2860238
1.500e64
1.000e5] 318.0434 4101328 Jaza114s
5.000e5] 200343 L L |l
0 s, r . L e - , , ,
100.0 150.0 200.0 250.0 300.0 350.0 400.0 430.0 500.0 550.0
Measured region for 407.1328 miz
4071328
10004
_ |
0.0 | |
| 43,1296
i
| | 408.1380 [ |I
! Iu'T', || | 410.1328
o -‘"T"l.!'/-“—r".--*'--T-"-If--.---..'l-:' ~ -.‘T‘E —— ——r= —r—
207.0 2073 408.0 408.3 408.0 408.5 4100 4105 211.0 2411.3
C20 HZ3 N2 OF Cl [M+H]+ : Predicted region for 407. 1368 miz
407.1368
10004
50.0H
| 4091347
| 4081400
|
( I ' 410.1375
| L .I | .1.'.
- a070  anys 408.0 4085 405.0 1053 4100 4105 4110 4115
Rank__ Score_Formula (M) len Meas. mfz__ Pred. m/z_ Df. (mDa) Df (ppm)_ Isa_ DBE
1 3519 C20H23MN20O5C1 M=H]+ 407.1328 407.1368 4.0 282 B4.20 10.0
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Phu luc 3.10. Phé *H-NMR ciia 3-ethyl 5-methyl 2-[(2-(amino)ethoxy)]-4-(2-chlorophenyl)-6-methylpyridin-3,5-dicarboxylate (3)

NAME Al-CDC13
EXPHO 1
PROCNO 1
Date_ 20130717
Time 17.48
INSTRUM spect
PROBHD 5% mm PABED EE-
PULPROG =g

TD 131072
SOLVENT cocl3

NS 1

ns 1]
SWH 10330.578 H=
FIDRES 0.078816 Hz
AQ 6.3439350 sec
RG 28.5

oW 48.400 use
DE 6.50 use
TE 300.0 K
Dl 3.00000000 sec
TDO 1
==—=———— CHANNEL fl ======-
NUC1 1H

Pl 11. 60 use
PL1 1.00 dB
PL1IW 17.15525598 W
SFO1 500.1342511 MH:
5T 131072

SF 500.1300137 MH
WDW EM
SEE 0

LE 0.30 H=z
GE 0

PC 1.00

m_
~J
(8]
1=

18 17 16 15 14 13 12 11 10 9

T

3
VI WA I
R 2 B
=|=|=|=|= = |alhal === -




PL-70

Phu luc 3.11. Phé *H-NMR mé réng ciia 3-ethyl 5-methyl 2-[(2-(amino)ethoxy)]-4-(2-chlorophenyl)-6-methylpyridin-3,5-
dicarboxylate (3) (7,10 — 7,45 ppm)

Al1-CDCI13-1H

wr L = uy L=a Ty ] = O oo = o O M~ = < 0 = - uy o O
— — Oh oo oo o4 — o oo WO WO Wy T Ll LTS T I T
= = e = ] 1 o0 o4 0 R B — — o
~r~- o~ e L S ol Tl o ot r~ - ~ o= e e
[ Il | \ ', | MAME Al-CDC13
| In' Y I.' \ I.' |I II || I,' |I II I\ .'I l\| ,'I | | || || || || || . 1
W 1 N I | 11 W [ I [ DROCHO 1
Date__ 20130717
Time 17.48
INSTRUM spect
PROBHD 5 mm PABBRBO EB-
PULPROG zg
N TD 131072
H-5 SOLVENT CDC13
M5 1
DS o
SWH 10330.578 Hz
FIDRES 0.078816 Hz
AQ 6.3439350 sec
RG 2B.5
oW 48,400 use
DE 6.50 use
TE 300.0 K
D1 2. 00000000 s=ec
TDO 1
—=—==== CHANNEL f1 ====—-=
NUC1 1H
Pl 11. 60 use
PL1 1.00 dB
PLIW 17.15925508 W
SFO1 500.1342511 MHz
51 131072
S5F 500.1300137 MHz
|1I|'| | WOW EM

! , il f - SSBE 0
H-3° H-6 |||||‘ ||‘ H-4° LE 0.30 Hz

1| ¢ ;
|| ||‘II B 1.00

7.40 7.35 7.30 T.25 T.20 7.15 PPm
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Phu luc 3.12. Phé *H-NMR mé réng ciia 3-ethyl 5-methyl 2-[(2-(aminoethoxy)]-4-(2-chlorophenyl)-6-methylpyridin-3,5-
dicarboxylate (3) (3,3, - 5,0 ppm)

Al1-CDCI3-1H
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- . — o S o D W - O o] O o O N O 00 W [~
o oo s cCoocooaoia oo U WY u U osp ok S omp
o = o T oo o Mmoo e e o o
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\\l'%\ \\\ // '\'\\;/ EXPNO 1
PROCHO 1
Date__ 20130717
Time 17.48
INSTRUM spect
/\/NHZ PROBHD mm PABBO BB—
o) PULPROG zg
D 131072
CHZ SOLVENT CDC13
N3 1
Ds 0
(C_2) SWH 103320.578 E
FIDRES 0.078816 E
AD £.3439350
RG 28.5
DW 48. 400
CH2 DE &.50
TE 300.0
D1 3. 00000000
(-COOC;Hs) DO 1
———==== CHANNEL f1 =====—=
NUC1 1H
Pl 11. 60 use
PL1 1.00 dB
PLIW 17.1592559%8 W
SFO1 500.1342511 MH:
5T 131072
SF 500.1300137 MH:
WDOW EM
SEBE 0
LB 0.30 Hz
GB 0
| PC 1.00
| 1l |
BN " \A |‘
) W W '\,l I | { IML__W‘L
o ) WA e v, "L_ P - _IL\__‘F _,-—N-\.J Y .
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Phu luc 3.13. Phé "H-NMR mé réng ciia 3-ethyl 5-methyl 2-[(2-(amino)ethoxy)]-4-(2-chlorophenyl)-6-methylpyridin-3,5-
dicarboxylate (3) (0,8 — 3,0 ppm)

.«jc:..fmoi.fq.fﬁ:;;ﬁ;rqo; - E
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Phu luc 3.14. Phé *H-NMR cua tgp D amlodipin chudn tir LGC
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Phu luc 3.15. Két qud khdo sat tinh phd hop hé théng cia qui trinh xde dinh dg tinh
khiét tap D cuia amlodipin (n=6)

STT ts (phat) Dién tich So dia ly H¢ so doi

dinh thuyét xirng

1 7,368 10797441 3046 1,653

2 7,370 10739465 3001 1,618

3 7,370 10743029 3000 1,618

4 7,368 10797441 3046 1,653

5 7,319 10799234 3033 1,633

6 7,275 10799283 3063 1,645

TB 7,345 10779316 3032 1,636

RSD (%) 0,54 0,27 0,86 0,97

Phu luc 3.16. Két qua khdo sat tinh dac hiéu cia qui trinh xdc dinh dé tinh khiét
tap D cua amlodipin

Két qud thoi gian heu trung binh cua pic amlodipin D trong dung dich d@éi chiéu va
dung dich thu

STT Thoi gian,lu’u Thoi gian l}ru Thoi gian luu
thw (phut) chuan (phut) cua placebo
1 6,606 6,623 -
2 6,575 6,627 -
3 6,581 6,631 -
4 6,574 6,632 -
5 6,599 6,595 -
6 6,614 6,615 -
TB 6,5915 6,6205
RSD (%) 0,08 %




Phé @6 UV va do tinh khiét chudn mlodipin D

1D#

PL-75

Phé UV va dg tinh khiét pic ciia chudn va thir amlodipin D

dpeciruin

Dz fil

Retention Time 10429

Compound Name - Chuan Amlodipin D
Spectrum Operation ~ : None

mAU

215004

15004
1000+ 25657 26878
5004

H —

0 M 20 20 [0 U0 B A MW 200 290 300 310 320 30 340
m

Retention Time 1 6.521

Compound Name : Amlodipin D
Spectrum Operation  : None
mAU
3000-195,58
17
25003 |
0009 N
15007 AN
10004 Ny -
1 =3 256.54 2
5007
0 L Te——

Purity
1D 3|
Retention Time ~ : 6429
Compound Name  : Chuan Amlodipin D
1
1
H e - . = BEEEREmEmm|
550 575 600 625 630 5100 725 130
min
Impurity Not Detected
Peak purity index - 1.000000
Single point threshold 10.999953
Minimum peak purity index : 47
Purity
Dz |
Retention Time ~ :6.521
Compound Name : Amlodipin D
| 550 575 6.00 6.25 6.50 6.7 700 )
| min
| Impurity Not Detected
| Peak purity index 1000000

T T T ] ' T T T i
190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340

nm

Phé @6 UV va dg tinh khiét thir amlodipin D

Single point threshold 10.999953
Minimum peak purity index :47

Phu luc 3.17. Két qud khao sat tinh tuyén tinh cia qui trinh xdc dinh dé tinh khiét

tap D cua amlodipin

Nong do (mg/ ml) 0,612

0,816

1,020

1,204

1,428

Dién tich pic (UV x gidy) 6951064 9228930 11512439 13789555 16080317

Phuong trinh hoi quy: = 11289089 x + 42747

Hé s6 twong quan r = 0,9994

20000000 -~
15000000 - y = 1E+07x + 42747
R? =0.9994
10000000 -
5000000 -~
0 . : .
0.000 0.500 1.000

1.500
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SUMMARY OUTPUT
Regression Statistics
Multiple R 0.999678
R Square 0.999355
Adjusted R
Square 0.99914
Standard
Error 105797.1
Observations 5
ANOVA
Significance
df SS MS F
Regression 1 5.20377E+13 5.2E+13 4649.125
Residual 3 33579057276 1.12E+10
Total 4 5.20713E+13
Standard Upper Lower Upper
Coefficients Error t Stat P-value Lower 95% 95% 95.0% 95.0%
Intercept 42746.52 174743.2049 0.244625 0.822524 598857.4  -513364 598857.4
X Variable1 ~ 11289089 165566.8156 68.18449 6.95E-06 10762182 11815997 10762182 11815997

P =0,82 > 0,05 hé s6 b khong c¢6 ¥ nghia thong ké

Hé s6 twong quan r = 0,9994; Phuong trinh hdi quy tuyén tinh c6 dang: § = 11289089 x
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Phu luc 3.18. Két qua khdo sdt dé 1dp lai (n=6) cua qui trinh xdc dinh do tinh khiét

tap D cua amlodipin

Do lap lai

Lwong Dién tich pic Tong dién tich pic % tinh

n can (mg) chinh (LV x giay) tap (LV X giay) khiet
1 10,15 10797441 7024 99,94
2 10,16 10739465 8773 99,92
3 10,15 10798338 7810 99,93
4 10,25 11377872 8764 99,92
5 10,20 11524056 8752 99,92
6 10,30 11449596 8724 99,92
Trung binh 99,93

RSD 0,01%

Phu luc 3.19. Két qua khdo sdt dg chinh xac trung gian ¢ ngay thi# 2 (n=6) cua qui
trinh xdc dinh dé tinh khiét tap D cuia amlodipin

Mau thir

Lwong Dién tich pic Tong dién tich pic % tinh
n can (mg) chinh (uV x giay) tap (LV x giay) khiet
1 10,28 11439263 8541 99,93
2 10,35 11520134 9182 99,92
3 10,05 11387929 9241 99,92
4 10,25 11515795 8674 99,93
5 10,21 11448040 8830 99,92
6 10,27 11473913 9210 99,92

B 99,92

RSD 0,01%
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Phu Iuc 3.20. Két qud khdo sdt d¢ diing cua qui trinh xdc dinh dg tinh khiét tap D

cua amlodipin

Tap D cia amlodipin

n(xl,\,/llg fi@ Dign tich Nong d§ (mg/ml) Nongdd % Ty
do pic (UV x  tinh tir phuong thuc te 1€ hoi RSD (%)
giay) trinh hoi quy (%) phuc
6907275 0,6119 61,25 99,89
50% 6912095 0,6123 61,51 9954 TB=99,44%
6912619 0,6123 61,93 9887 RSD=0,52%
11408475 1,0106 102,11 98,97
100% 11404525 1,0102 102,42 98,64 TB=99,01%
11404216 1,0102 101,61 99,42 RSD=0,39%
15921511 1,4103 142,70 98,83
140% 15918562 1,4101 141,35 99,76 TB=99,28%
15921626 1,4104 142,10 99,25 RSD=047%
TB (%) 99,24

RSD (%) 0,44
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Phu luc 3.21. Két qua danh gid dg dong nhdt cia qud trinh déng lo tap D cua
amlodipin

Két qua xac dinh d6 tinh khiét tap D amlodipin trong qué trinh déng lo

S6 thir tw lg %0 dign tich pic Xir ly thong ké

5 99,94%

13 99,92% N=6: X1 = 99,03%
24 99,93% SD =0,01

30 99,92% RSD =0,01%

38 99,92% (v6it=2,57; p=0,95)
47 99,92%

Pénh gia do dong nhat giita cac lo theo phuwong phap thong ké phan tich ANOVA
mot yéu td, so sanh 2 gia tri Fy, va Fy
Phan tich phuong sai mot yéu td theo ANOVA dé danh gia do dong nhat giira cac lo

(tap D caa amlodipin)

Tong binh  Bactw  Binh phuong

Nguén sai so phuwong do trung binh Ftn Fi
Gitra cac nhém 0,00015 1 0,00015 3 7,709
Trong cung nhém 0,0002 4 0,00005
Téng cong 0,00035 5

Nhdn xét: Fy, = 3 < Fie = 7,709. Vay céc lo trong qua trinh dong dong nhat.
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Phu luc 3.22. Két qua déanh gid dé dong nhat lo tap D ciia amlodipin lién phong thi

nghiém

Két qua dinh luong tap D cua amlodipi

n tai hai phong thi nghiém

Mau PTN1 PTN2
Do tinh khiét % Do tinh khiet %

1 99.94% 99.93%

2 99.92% 99.92%

3 99.93% 99.92%

4 99.92% 99.93%

5 99.92% 99.92%

6 99.92% 99.92%
Trung binh 99.93% 99.92%

Viéc danh gia d6 dong nhét lo gitra 2 phong thi nghiém duoc thuc hién qua viéc

danh gia két qua dinh luong trung binh gitra 2 phong thi nghiém, sir dung phuong
phap théng ké phan tich ANOVA, so sénh 2 gia tri Fy, va Fy

Phén tich phuong sai mot yéu té theo

phong thi nghiém

ANOVA dé danh gia do dong nhat lo giita 2

Tongbinh  Bactwy  Binh phwong

Nguon sai sb phuong do trung binh Fi P
Gitra cac nhom 0,0000083 1 0,0000083 0,172 4,965
Trong cung nhom  0,0000483 10 0,0000048
Téng cong 0,0004917 11

Nhdn xét: Fy, = 0,172 < Fy = 4,965.

Vay két qua dinh luong gitra 2 phong thi

nghiém khac biét khong c6 ¥ nghia thong ké. Qui trinh phan tich c6 do lap lai cao,

d6 tinh khiét chat phan tich khéng phu thugc vao phong thi nghiém tham gia danh

gia.
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Phu luc 3.23. Két qua khdo sat tinh phu hop hé thong trén dung dich phan gidi

(n=6) cua qui trinh dinh lwong tap D cua amlodipin trong nguyén liéu va thanh

pham chiza amlodipin

Dung dich phan giai amlodipin

Tap D Amlodipin
n S tr S ts A Rtap Dramlodipin
(mV x giay) (phut) ®  (mVxgiay) (phut) )

1 1399561 4226 091 2675439  7.992 091 7.1

2 1398637 4228 091 2670779  7.989 091 7.2

3 1308449 4230 090 2675983  7.992 0.1 7.2

4 1399621 4228 090 2674138  7.992  0.90 7.2

5 1397793 4231 090 2672.945  7.987 001 7.2

6  1397.886 4222 092 2675320 7.987 0091 7.1
TB 1398658 4228 091 2674101  7.990 0.908 7.2
'?;)? 0057 0076 0901 0073 0031 0449 0721

t: thoi gian heu, S: dién tich pic, R: do phan gidi, A: hé sé déi xing, TB: trung binh.

Phu luc 3.24. Két qua khao sat tinh phi hep hé thong trén dung dich chudn D-

amlodipin 3 ppm (n=6) cua qui trinh dinh lwong tap D cua amlodipin trong nguyén

lieu va thanh pham chiza amlodipin

Dung dich chuan D-amlodipin

" S (mV x giay) tr (phat) A
1 56.554 4.228 0.99
2 55.846 4.228 1.00
3 55.412 4.230 0.99
4 56.109 4.228 0.99
5 56.312 4.225 0.98
6 56.228 4.228 1.01
B 56.077 4.228 0.99
RSD (%) 0.714 0.038 1.040
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Phu luc 4. Tap A va tap B cia nifedipin

Phu luc 4.1. Phé UV-Vis tap A cua nifedipin

Chuan tap A Nifedipin USP

Spectrum
# 4 |
Retention Time 14461
Compound Name : RT4.461
Spectrum Operation : None
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Spectrum
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Phy luc 4.2. Phé IR tap A cua nifedipin

Phé IR ciia san pham tong hop
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Pho IR ciia sdn phdm tong hop va chudn tap A cia nifedipin trong thu vign di ligu phé.

Search resulls for: Tap A Nifedipin

Date: Tue Aug 25 16:39:43 2015 (GMT+07:00)
Search algerithm: Correlation

Regions searched: 4000.00-400.16

804{Tap A Nifedipin : = ot

wa (A L ".': '|.. l"'l -v
|

80-Tap A Nifedipin - USP R
Metch .67 BU—— M awt AN

60

4000 3500 3000 2500 2000 1500 1000
Wavenumbers (cm-1)

%Transmittance % Transmittance

Search results list of matches

Index Mateh  Compound Name Library Name
1 295 97.67  Tap A Nifedipin - USP ThuocChuan
2 293 37.12  Tap B Nifedipin - USP ThuocChuan

3 18 25.06 Alverin citrat ThuocChuan
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Phu luc 4.3. Phé MS cua san pham téng hop tap A cia nifedipin

Intens.
X100

+MS, Line, 0.8min #45, 100%=517186, -Spectral Bkgrnd
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Phu luc 4.4. Phé *C-NMR cua san pham téng hop tap A cua nifedipin

M. TH-DMSO-C13CPD

f6.538
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Phu luc 4.5. Phé "H-NMR cua san phédm tong hop tap A cua nifedipin
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Phu luc 4.6. Phd **C-NMR cua san pham tdng hop tap A cua nifedipin (a) so véi
chuan tap A cua nifedipin (b)

(@)

M. TH-DMSO-C13CPD
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Phu luc 4.7. Phé "H-NMR cua sdn pham tong hop tap A cua nifedipin (a) so véi
chudn tap A cua nifedipin (b)

M.TH-DMSO-1H
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Phu luc 4.8. Phé UV-Vis tap B cua nifedipin

Spectrum
1D# '3 - s
Retention Time 1 5.103 Tap B leedlpm tO[Ig llOp
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Phy luc 4.9. Phé IR tap B cua nifedipin

Transmittance [%]
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Phé IR ciia san pham tong hop va phé IR ciia chudn tap B cua nifedipin trong thw vién dir liéu pho

Search results for: Tap B Nifedipin
Date: Tue Auy 25 16:15:01 2015 (GMT+07:00)
Search algorithm: Correlztion
Regions searched: 4000.00-400.16

3 | RIS 1) 4

§ - || el 1y l
5 ) Ht

= |

® -________________‘_______J
¢ 80TapBNiedpi- UsP = N A . T ‘
£ 6 | Y L AT

= , e

’_ '.“

g4 u ‘

4000 3500 3000 2500 2000 1500 1000 500
- - Wavenumbers (cm-1) |
Searchresuts tof matches —~—  — — — — — — — — —

Index  Maich  Compound Name Library Name
1288 4%  TapB Niedipin- UsP ThuocChuan
2216 1836  Chuan Diclofenactap A ThuocChuan

3 116 1927 Rifampicin-ATR ThuocChuan
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Phu luc 4.10. Phé MS cua san phdam téng hop tap B cua nifedipin

| TIC <Al MS, -Spectral Bkgmd, Smoothed (1.01,10,GA) |

intens, +MS, Line, 0 7min #40, 100%=7 40680, -Spectral Bkgrnd|
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Phu luc 4.11. Phé **C-NMR cua san phdm téng hop tap B cua nifedipin

TAPBNMR-CDC13-C13CPD
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Phu luc 4.12. Phé 'H-NMR cua sdn pham tong hop tap B cua nifedipin

TAPBNMR-CDCl13-1H
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Phu luc 4.13. Két qua khdo sét tinh phi hop hé thong (n = 6) cia qui trinh xde dinh
dg tinh khiét tap A va tap B cua nifedipin

Tap Lan tiétm  tg (phat) S (uV x gidy) A, N

1 5,947 8487439 1,16 11027
2 5,946 8683634 1,16 10660
A 3 5,947 8599920 1,16 10800
4 5,946 8582414 1,16 10820
5 5,945 8589362 1,16 10846
6 5,943 8586055 1,16 10880
Trung binh 5,946 8588137 1,16 10839

RSD (%) 0,02 0,73 0 1,09
1 6,778 6405198 1,07 28420
2 6,784 6393399 1,06 28160
B 3 6,760 6402086 1,06 28260
4 6,752 6389510 1,06 28353
5 6,765 6396219 1,05 28180
6 6,762 6409752 1,03 27067
Trung binh 6,767 6399361 1,06 28073

RSD (%) 0,18 0,12 1,31 1,79

tr: thoi gian heu, S: dién tich pic, Ag: hé sé bdt doi, N: s dia Iy thuyeét.
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Phu luc 4.14. Sdc ky dé dung dich tap A cua nifedipin khi khdo sdt tinh phit hop hé
théng cua qui trinh xdc dinh dg tinh khiét tap A va tap B cua nifedipin
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Phu luc 4.15. Sdc ky dé dung dich tap B cua nifedipin khi khdo sdt tinh phit hop hé
théng cua qui trinh xdce dinh dé tinh khiét tap A va tap B cua nifedipin
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Phu luc 4.16. Két qua khdo sat mién gia tri cia tap A trong qui trinh xdc dinh do
tinh khiét tap A va tap B cua nifedipin

Dién tich pic trung binh

Nong do (mg/ml) (L x gidy) Cic gia tri thong ké
0,050 1342912 R? 0,9999
0,100 2729176 Fin 18315,57
0,125 3453454 Foos 4,474
0,200 5537091 t, 135,335
0,250 6765928 t, 1,976
0,400 10648544 to,0s 2,571
0,500 13351006

Phuong trinh hoi quy ¥ =26507786x

Khoéng tuyén tinh

0,05 — 0,50 mg/ml




SUMMARY OUTPUT

Regression Statistics

Multiple F 0,999864

R Square

0,999727

Adjusted | 0,999672
Standard | 79173,49

PL-99

Observati 7
ANOVA
df SS MS F gnificance F

Regressio 1 1,15e+14 1,15E+14 18315,57 4,18E-10
Residual 5 3,13E+10 6,27E+09
Total 6 1,15E+14

Coefficientaandard Err t Stat P-value lLower 95%Upper 95%ower 95,0%'pper 95,02
Intercept 107565,6 54433 1,97611 0,1051 -32358,9 247490,1 -32358,9 247490,1
X Variable 26507786 195867,9 135,335 4,18E-10 26004291 27011280 26004291 27011280

RESIDUAL OUTPUT

dbservatioPredicted Y Residuals

1

2
3
a4
5
6
7

1432955
2758344
3421039
5409123
6734512
10710680
13361458

-90042,9
-29168,2
32415,18
127968,3
31415,97
-62135,9
-10452,5

Binh phuong hé sb twong quan R? = 0,9999

Tinh thich hgp phwong trinh hoi quy: Fy, =18315,6 > F o5 =4,747

Y nghia cua phuong trinh hdi quy

H¢ s6 A = 26507786 ¢6 ta = 135,335 > tg o5 (7) = 2,571

Hé s6 B = 107565,6 ¢ tg = 1,97611< tog57) = 2,571 => logi bo hé s6 B

Tir nhitng két qua trén, phuong trinh biéu dién su twong quan dién tich pic theo

noéng do phan tich cia tap A & budc song 254 nm 1a § = 26507786x vé6i khoang

tuyén tinh tir 0,05 — 0,5 mg/mL.
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Phu luc 4.17. Két qua khdo s&t mién gia tri cia tap B trong qui trinh xdc dinh do

tinh khiét tap A va tap B cua nifedipin

Nong dé B Dién tich pic trung binh

(mg/ml) (LV X gidy) Cac gia tri thong keé
0,050 1330533 R? 0,9999
0,100 2658763 Fin t
0,125 3298020 Fo.05 4,474
0,200 5248002 t, 165,304
0,250 6590237 t, 2,455
0,300 7779972 to,05 2,571
0,400 10318200

Phuong trinh hoi quy § = 25684885x

Khoang tuyén tinh 0,05 — 0,40 mg/ml




SUMMARY OUTPUT

Regression Statistics

PL-101

Multiple R 0,999908522
R Square 0,999817053
Adjusted R Square  0,999780463
Standard Error 46752,54093
Observations 7
ANOVA

df SS MS F Significance F
Regression 1 5,97276E+13 5,97276E+13 27325,28802  1,53717E-10
Residual 5 10929000415 2185800083
Total 6 5,97385E+13

Coefficients Standard Error t Stat P-value Lower 95% Upper 95% Lower 95,0% Upper 95,0%

Intercept 88966,5355 36232,21526 2,455453934 0,05754921  -4171,33891 182104,4099 -4171,33891 182104,4099
X Variable 1 25684885,09 155380,0486 165,3036237 1,53717E-10 25285467,96 26084302,22 25285467,96 26084302,22

RESIDUAL OUTPUT

Observation Predicted Y Residuals
1 1373210,79 -42677,78994
2 2657455,044 1307,955621
3 3299577,172  -1557,171598
4 5225943,553 22058,44675
5 6510187,808 80049,19231
6 7794432,062  -14460,06213
7 10362920,57  -44720,57101

Binh phuong hé s6 tuong quan R? = 0,9999

Tinh thich hop phwong trinh hdi quy: Fy, =27325,28 > Fq o5 =4,747

Y nghia ctia phwong trinh hdi quy

Heé s6 A = 25684885,09 c6 ta = 165,304 >ty 05 = 2,571

Hé s6 B = 107565,6 ¢6 tg = 2,4554 < tys = 2,571 => loai bo hé s6 B

Tir nhitng két qua trén, phuong trinh biéu dién su twong quan dién tich pic theo

ndng d6 phan tich cua tap B ¢ bude song 254nm 1a

tuyén tinh tir 0,05 — 0,4 mg/mL.

¥ =25684885,09 x vo1 khoang
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Phu luc 4.18. Sdc ky dé khao sat mién gid tri cia tap A cua nifedipin cua qui trinh
xdc dinh d¢ tinh khiét tap A va tap B cua nifedipin
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Phu luc 4.19. Sac ky dé khao sat mién gia tri cia tap B cua nifedipin cua qui trinh

xdc dinh dé tinh khiét tap A va tap B cia nifedipin
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Phu luc 4.20. Két qua khdo sdt dé 1ap lai cia qui trinh xdc dinh dg tinh khiét tap A

va tap B cua nifedipin véi mdu thir tap A (n=6)

Nong do tap A Dién tich pic (uV x gidy) Do tinh khiét sic ky

(mg/ml) Tap A Tap khac tap A (%)
0,250 6632856 0 100
0,255 6738248 0 100
0,255 6729341 0 100
0,250 6717838 0 100
0,250 6717318 0 100
0,255 6720863 0 100

Po tinh khiét sic ky trung binh x, (%) 100
RSD (%) 0

Scic ky do mau thir tap A cua nifedipin khi khao sér dé 1ap lai ciia phwong phdp xdc
dinh @3 tinh khiét tap A va tap B cua nifedipin
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Phu luc 4.21. Két qua khdo sdt dé 1ap lai cia qui trinh xde dinh dg tinh khiét tap A

va tap B cua nifedipin véi mdu thir tap B (n=6)

Nong dj tap B __ Dién tich pic (uV x gidy) pg tinh khiét sic ky
(mg/ml) TapB TapX  Téng tap B (%)
0,245 6283066 27839 6310905 99,56
0,245 6359904 30018 6389922 99,53
0,245 6381616 40382 6421998 99,37
0,245 6375359 28531 6403890 99,55
0,250 6516575 26868 6543443 99,59
0,250 6422535 25624 6448159 99,60
P tinh khiét sic ky trung binh x, (%0) 99,53%
RSD 0,08%

Scc ky do mau thit tap B khi khdo sat d6 \ap lai cia phwong phdp xdc dinh dg tinh

khiét tap A va tap B cua nifedipin
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Phu luc 4.22. Két qua khdo sdt dg chinh xac trung gian cua qui trinh xdc dinh dg

tinh khiét tap A va tap B cua nifedipin véi mau thit tap 4

Dién tich pic (uV x gidy) D@ tinh khiét tap A

Nong d tap A (ug/mL) Tap A Tap khac (%)
0,300 8596551 0 100
0,310 8778654 0 100
0,305 8520975 0 100
0,300 8484721 0 100
0,300 8529452 0 100
0,310 8638193 0 100
RSD (%) 0

Phu luc 4.23. Két qua khdo sdt dg chinh xéc trung gian cia qui trinh xdc dinh dé

tinh khiét tap A va tap B cua nifedipin véi mdu the tap B

Nong d tap B Dién tich pic (uV x giay)

Ham lugng
(ng/mL) Tap B Tap X Tong tap B (%)
245 6342279 28698 6370977 99,55
245 6364493 28601 6393094 99,55
245 6396736 31029 6427765 99,52
245 6494037 28861 6522898 99,56
250 6390497 28081 6418578 99,56
250 6437894 28387 6466281 99,56
Gia tri ham lugng trung binh Xy, (%) 99,55%
RSD 1,68%
Gidi han tin cay e (p=0,95; t = 2,571) 0,02
Khoang tin cay 99,53% -

99,57%
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Phu luc 4.24. Két qua ddanh gid dé dong nhat cia qud trinh déng lo tap A cua
nifedipin

Két qua xac dinh d6 tinh khiét tap A cua nifedipin trong qua trinh déng lo

Lwong c¢in  Di¢n tich pic D) tinh

S6 thir tur lo (mg) LV xgidy)  Khiét (%) Xir ly théng ké
1 4,84 3183839 99,38
2 4,12 2710886 99,41 1= 6: xem = 99,44%
3 4,83 3175928 99,34 RSD = 0.11%
4 4,93 3250249 99,60 (voit=2,571; p=0,95)
5 4,30 2834052 99,57
6 4,98 3275149 99,36

Chuén tap A 4,94 3269785

Péanh giad d6 dong nhat giita cac lo theo phuong phap thong ké phan tich
ANOVA mot yéu td, so sanh 2 gid tri Fy, va Fy.
Phén tich phuong sai mot yéu t theo ANOVA (tap A cua nifedipin) trong dénh gia

d6 dong nhat cia qua trinh dong lo

Nguén sai sé Tslr:gggh Béc tw do Bs;ljlnghggﬁg Fin Frc
Gitra cAc nhom 0,026667 1 0,026667 2,909 7,709
Trong cung
nhom 0,036667 4 0,009167
Téng cong 0,063333 5

Nhan xét: Fy, = 2,909 < Fi. = 7,709. Vay cac lo trong qué trinh déng dong nhat.
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Phu luc 4.25. Két qua ddnh gid dé dong nhat lo tap A cia nifedipin lién phong thi

nghiém

Két qua dinh luong tap A cua nifedipin tai hai phong thi nghiém

Miu PTN 1 PTN 2
1 99,38% 100,25%
2 99,41% 99,61%
3 99,34% 99,93%
4 99,60% 99,42%
5 99,57% 99,58%
6 99,36% 99,96%
Trung binh 99,44% 99,79%

Viéc danh gia do dong nhat lo giita 2 phong thi nghiém dugc thuc hién qua

viéc danh gia két qua dinh luong trung binh gitra 2 phong thi nghiém, s dung

phuong phap thong ké phan tich ANOVA, so sanh 2 gié tri Fy, va Fy

Két qua phan tich ANOVA (tap A cua nifedipin) trong dénh gia do dong nhat lo

lién phong thi nghiém

‘ ' Tong Bic Binh
Nguon sai so binh : phwong Fin Fic
wdo N
phuong trung binh
Gitra c&c nhom 0,132075 5 0,026415  4,496798 6,607891
Trong cung nhdom  0,364008 1 0,364008
Do léch 0,404742 5 0,080948
Téng cong 0,900825 11

Fi = 4,496 < F. = 6,607. Vay két qua dinh lwong gitra 2 phong thi nghiém

khac biét khdng c6 ¥ nghia thong ké. Qui trinh phan tich c6 d6 lap lai cao, do tinh

khiét chat phan tich khong phu thudc vao phong thi nghiém tham gia danh gia.
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Phu luc 4.26. Két qud tinh gia tri dn dinh ham leong tap A cua nifedipin (n = 11)

x*0 x*1 X*2 X*3 Iz

o =1,5s* 0,40041 0,356857  0,3875859
X* -5 99,1746 99,2181 99,2011
x*+ 9 99,9754 99,9319 99,9762

99,34 99,34 99,34 99,34 0,96

99,36 99,36 99,36 99,36 0,88

99,38 99,38 99,38 99,38 0,81

99,41 99,41 99,41 99,41 0,69

99,42 99,42 99,42 99,42 0,65

99,57 99,57 99,57 99,57 0,07

99,58 99,58 99,58 99,58 0,03

99,6 99,6 99,6 99,6 0,04

99,61 99,61 99,61 99,61 0,08

99,93 99,93 99,93 99,93 1,32

99,96 99,96 99,93 99,93 1,44

100,25 99,98 99,93 99,93 2,56
Trung binh 99,618 99,595 99,589 99,589
bo léch s 0,286 0,238 0,228 0,228
Trung vi 99,575 99,575 99,575 99,575
X* maoi 99,575 99,595 99,589 99,589
s* mai 0,267 0,270 0,258 0,258
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Phu luc 4.27. Két qua ddanh gid dé dong nhat cia qud trinh déng lo tap B cua
nifedipin

Két qua xac dinh d6 tinh khiét tap B cua nifedipin trong qué trinh déng lo

Lwong c¢in  Diéntich pic D9 tinh

S6 thir tur lo (mg) (VX gidy)  Khiét (%) Xir ly théng ké
1 4,82 2596558 99,70
2 4,48 2418813 99,92 2= 6: xem = 99,68%
3 4,48 2408315 99,49 RSD = 0.18%
4 4,72 2540179 99,60 (vo6it=2,571; p =0,95)
5 4,40 2366190 99,52
6 4,71 2541607 99,86
Chuéan tap B 417 2253244

Péanh gia d6 dong nhat giita cac lo theo phuong phap thong ké phan tich
ANOVA maét yéu td, so sanh 2 gia tri Fy, va Fy
Phén tich phuwong sai mot yéu té theo ANOVA (tap B cua nifedipin) trong danh gia

d6 dong nhat cia qua trinh dong lo

Tong binh Bac tw Binh phwong

Nguon sai sb phuong do trung binh Fio Fe
Giita c4c nhom 0,002817 1 0,002817 0,072 7,709
Trongcungnhom g 155667 4 0,038917
Tdng cong 0,158483 5

Nhan xét: Fy, = 0,072 < F. = 7,709. Vay cac lo trong qué trinh dong do6ng nhat.
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Phu luc 4.28. Két qua ddnh gid dé dong nhdt lo tap B cua nifedipin lién phong thi
nghiém
Két qua dinh luong tap B cua nifedipin tai hai phong thi nghiém

Miu PTN 1 PTN 2

1 99,70% 99,74%

2 99,92% 99,86%

3 99,49% 99,47%

4 99,60% 99,67%

5 99,52% 99,81%

6 99,86% 99,85%
Trung binh 98,681% 98,733%

Viéc danh gia do dong nhat lo giita 2 phong thi nghiém dugc thuc hién qua
viéc danh gia két qua dinh luong trung binh gitra 2 phong thi nghiém, s dung
phuong phap thong ké phan tich ANOVA, so sanh 2 gié tri Fy, va Fy
Két qua phan tich ANOVA (tap B cua nifedipin) trong danh gia d6 dong nht lo lién
phong thi nghiém

Ngudn sai s6 Tong binh Bactw  Binh phuong For Fe

phuwong do trung binh
Gitra cac nhém 0,008008 1 0,008008 0,300 4,965
Trong cung nhém 0,267417 10 0,026742
Tong cong 0,275425 11

Fin = 0,300 < Fy. = 4,965. Vay két qua dinh lwong gitta 2 phong thi nghiém
khac biét khong c6 ¥ nghia thong ké. Qui trinh phan tich ¢6 d6 lap lai cao, do tinh
khiét chat phan tich khéng phu thudc vao phong thi nghiém tham gia danh gia.
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Phu luc 4.29. Két qud tinh gia tri an dinh ham lwong tap B cua nifedipin (n = 12)

x*0 x*1 xX*2 Iz
d=1,5s* 0,3003075 0,2712956
X* -9 99,4197 99,4487
x*+ 9 100,0203 99,9913
99,47 99,47 99,47 1,50
99,49 99,49 99,49 1,37
99,52 99,52 99,52 1,18
99,6 99,6 99,6 0,68
99,67 99,67 99,67 0,24
99,7 99,7 99,7 0,05
99,74 99,74 99,74 0,21
99,81 99,81 99,81 0,65
99,85 99,85 99,85 0,90
99,86 99,86 99,86 0,96
99,86 99,86 99,86 0,96
99,92 99,92 99,92 1,34
Trung binh 99,708 99,708 99,708
bo léch s 0,158 0,158 0,158
Trung vi 99,720 99,720 99,720
X* mai 99,720 99,708 99,708

S* méi 0,200 0,181 0,181
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Phu luc 4.30. Két qua khdo sét tinh phu hop hé théng trén dung dich chudn (n=6)

cua qui trinh dinh lwong tap A va tap B cua nifedipin trong thanh phdm chia

nifedipin
Dung dich chuin (n = 6)
tr (phat) S (LV x giay) A Rs
Tap A

1 8,647 1588541 1,12 4,20

2 8,653 1582744 1,10 4,20

3 8,640 1584680 1,12 4,20

4 8,627 1584049 1,11 4,18

5 8,620 1587933 1,10 4,18

6 8,607 1593275 1,13 4,19

B 8,632 1586870 1,11 4,19
RSD (%) 0,202 0,244 1,088 0,235

Tap B

1 10,360 913254 1,12 4,08

2 10,367 916235 1,10 4,07

3 10,353 923730 1,11 4,08

4 10,333 924336 1,11 4,18

5 10,320 926679 1,12 4,09

6 10,313 926260 1,11 4,09

B 10,337 921749 1,11 4,08
RSD (%) 0,218 0,610 0,677 0,200

tr: thoi gian lwu, S: dién tich pic, As: hé so bdt doi, TB: trung binh, RSD:d¢

léch chuan tuwong doi.
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Phu luc 4.31. Két qua khdo sét tinh phl hop cia hé théng trén dung dich chudn

(n=6) cua qui trinh dinh lwong tap A va tap B cua nifedipin trong nguyén liéu

nifedipin
Dung dich chuan (n = 6)
tr (phat) S (LV x giay) A Rs
Tap A

1 9,293 632911 1,13 4,49

2 9,307 632858 1,12 4,48

3 9,287 633377 1,12 4,48

4 9,267 632898 1,11 4,47

5 9,267 635097 1,13 4,47

6 9,267 633651 1,13 4,48

TB 9,281 633465 1,12 4,48
RSD (%) 0,183 0,136 0,727 0,168

Tap B

1 11,227 707648 1,13 4,42

2 11,240 711705 1,14 4,42

3 11,220 714402 1,12 4,41

4 11,187 715722 1,12 441

5 11,193 716767 1,13 4,42

6 11,187 717534 1,13 4,42

B 11,209 713963 1,123 4,42
RSD (%) 0,205 0,520 0,667 0,117

ts: thoi gian lww, S: dién tich pic, As: hé so bdt d@oi, TB: trung binh, RSD:d¢

léch chuan tuwong doi.
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