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Vé iing dung két qud nghién ciru danh gid tap trong mét sé méu thi
nguyén liéu va thanh pham trén thi truong

Céc quy trinh kiém tap chit cua captopril, cephalexin, amlodipin va
nifedipin déu dat yéu cau tinh phu hop hé théng. D3 tng dung cac quy
trinh trén va chat d6i chiéu dugc thiét 1ap dé kiém tra tap tuong ung
trong mot s6 mau thir nguyén liéu va thanh pham trén thi truong.
Ngoai trir captopril ¢6 mot sé mau c6 ham luong captopril disulfid
vuot yéu cau cho phép, cic mau con lai cephalexin, amlodipin va

nifedipin déu c6 ham luong tap dudi mirc qui dinh.

KIEN NGHI

Trong hudng nghién ctru tiép theo, dé tai can thyc hién cac ndi dung:

1) 06 tap chuin: captopril disulfid, 7-ADCA va D-phenylglycin, tap
D cua amlodipin, tap A va tap B cua nifedipin dwoc ding ky chét
chuin quéc gia.

2) Tiép tuc nghién ciru d6 6n dinh ctia cac tap chat ddi chiéu trén nham
cai tién quy trinh tong hop, tinh ché da xay dung.

3) Ung dung quy trinh kiém tra tap captopril disulfid, 7-ADCA, D-
phenylglycin, tap D cua amlodipin, tap A va tap B cta nifedipin
trén cic mau nguyén liéu va thanh phdm tuong tng khac dang luu
hanh trén thi truong.

4) Tang cuong kiém tra, kiém soat chat lugng thude, nguyén lidu luu
hanh trén thi truong d6i voi chi tiéu gidi han cac tap chat dé dam
bao chét luong thude theo diing cac tiéu chudn da ding ky.

5) Tiép tuc dau tu trang thiét bi, co s& vat chét phuc vu cho cong tac
diéu ché, chuén hoa cac chit sir dung 1am chét chudn, dic biét 1a
cac tap chuén dé phuc vu nhu cAu str dung trong nudc, han ché nhap

khau tr nuéc ngoai.

GIOI THIEU LUAN AN
1. PAT VAN BE
Kiém nghiém tap chit trong thudc 13 mot trong cac chi tiéu bit budc
phai kiém ma duge dién cac nude va duge dién Viét Nam déu da qui
dinh. Tuy nhién, tap chit chuan cua thudc n6i chung khong day du nhu
hoat chét ctia thude. Linh vyc tong hop, thiét 1ap va phan tich tap chat
trong thudc chi méi phat trién tir du thap nién 20. Vi vdy, & nudc ta,
nhitng nghién ctru vé tap chudn trong thudc hién nay van 1a linh vuc
dugc cac nha khoa hoc tap trung; ddng thdi nha quan 1y thuc diy nhim
giai quyét cac kho khan trong cong tac kiém nghiém thudc.
Khang sinh cephalexin va thudc tim mach captopril, amlodipin,
nifedipin di dugc da s6 cac nha may trong nudc san xuat. Tuy nhién,
ngudn cung cip céc tap chat d6i chiéu nay dang khan hiém.
Dé tai “Tong hop va thiét ldp tap chudn captopril disulfid, 7-ADCA,
D-phenylglycin, tap D cua amlodipin, tap A va B cua nifedipin dung
trong kiém nghiém thuée” duoc thue hién voi 5 muc tiéu chinh:

1. Xay dyng quy trinh tong hop 6 tap chét ciia thudc: captopril
disulfid, 7-ADCA, D-phenylglycin, tap D cua amlodipin, tap A va tap
B ctia nifedipin & qui mo6 phong thi nghiém.

2. Xay dung va thdm dinh quy trinh x4c dinh d tinh khiét cac tap
téng hop bang phwong phap sic ky long hiéu ning cao.

3. Thiét lap duogc cac tap chuén captopril disulfid, 7-ADCA, D-
phenylglycin, tap D ctia amlodipin, tap A va tap B cta nifedipin dat yéu
cau chat ddi chiéu qudc gia.

4. Xay dung va thAm dinh qui trinh dinh luong tap chét captopril
disulfid trong nguyén liéu va thanh phdm captopril bang phuong phap
sdc ky long.



5. Ung dung céc tap chudn da thiét 1ap trong kiém nghiém tap
captopril disulfid, 7-ADCA, D-phenylglycin, tap D cua amlodipin, tap
A va tap B ctia nifedipin trong mot s6 nguyén liéu va thanh pham twong
ung dang luu hanh trén thi truong.

2. TINH CAP THIET CUA DE TAI

Két qua nghién ctru cua luin an doéng gop cho nganh Kiém nghiém
thudc cac quy trinh tong hop va cac tap chit ciia thude. Cac dong gop
nay gitup cho Hé thong kiém nghiém thudc nha nudc trong viée san
xuét, cung cép chét dbi chiéu tap chét duoc on dinh; cac co so kiém
nghiém c6 dii ngudn tap chuan phéap 1y dé thyc hién chi tiéu tap chét
lién quan trong cac Tiéu chuan chét lugng,

3. NHUNG PONG GOP MOI CUA LUAN AN

Cic quy trinh tong hop tap chit

- Tap captopril disulfid: toi uu hoa quy trinh tong hop captopril disulfid
v6i tac nhan H,0, 13 ndi dung chua duogc cong b trong cac cong trinh
nghién curu trong va ngoai nudc.

- Tap 7-ADCA va D-phenylglycin: thity phan cephalexin bang enzym
PGA, enzym dugc tai sir dung nén it anh hudng moi trudng va giam
gi4 thanh va ciing 1a vu diém so véi tong hop héa hoc.

- Tap D: phthaloyl amlodipin dugc lya chon dé rut ngan quy trinh con
2 giai doan, han ché st dung cac dung méi, hda chét doc hai.

- Tap A cua nifedipin: viéc oxy hoa vong 1,4-dihydropyridin cta cac
chit co khung twong tu, phuong phép nay hién chua dugc cong bd.
Phwong phdp phan tich: luan an dong gép moéi quy trinh dinh lugng
captopril disulfid trong nguyén lidu va thanh pham chira bang HPLC.
Thiét lgp tap déi chiéu: 6 dbi tuong nghién ctru ciia luan an 1a 7-
ADCA, D-phenylglycin, captopril disulfid, tap D cua amlodipin, tap A
va tap B ctia nifedipin dat yéu cau chét d6i chiéu qudc gia.
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KET LUAN VA KIEN NGHI

KET LUAN

Pé tai da hoan thanh céc muc tiéu dé ra cua luan an, cu thé nhu sau:
Vé quy trinh tong hop tap chit:

Di tong hop va xac dinh cac diéu kién tong hop cho hi¢u suat cao ddi
V6i cac tap chét captopril disulfid, 7-ADCA, D-phenylglycin, tap D
ctia amlodipin, tap A va tap B cua nifedipin, dong thoi x4c dinh cAu trac
cta san phdm bang phuong phap phd nghiém (UV, IR, MS va NMR). Do
tinh khiét duoc xac dinh bang phuong phap HPLC, cac san phim c6 do
tinh khiét cao co6 thé dung lam chat dbi chiéu trong kiém nghiém.

Vé xdy dung phwong phdp xdc dinh dp tinh khiét cdc tap tong hop:
D3 xay dyng va tham dinh dat yéu ciu quy trinh xac dinh d6 tinh khiét
cua captopril disulfid, 7-ADCA, D-phenylglycin, tap D ctia amlodipin,
tap A va tap B cua nifedipin bing phuong phap HPLC.

Vé thiét ldp chit ddi chiéu cdc tap tong hop:

ba danh gia cac tap 7-ADCA, D-phenylglycin, captopril disulfid, tap
D ctia amlodipin, tap A va tap B ciia nifedipin bao gém cac chi tiéu
tinh chat, diém chay, dinh tinh, ham 4m, d¢ tinh khiét, mrc chét luong
cua tung chi tiéu va phuong phap thir.

Tt ca cac chat tdng hop déu du diéu kién dang ky chuin qudc gia phuc
vu cho cong tac kiém nghiém, phu hop yéu cau, diéu kién va kinh té
cua Viét Nam.

Vé quy trinh kiém nghiém captopril disulfid trong nguyén liéu va
thanh phim chira captopril:

D3 x4y dung va thim dinh dat yéu cdu quy trinh dinh luong tap
captopril disulfid trong nguyén liéu va thanh phdm captopril bing
phwong phap sic ky 1ong. Quy trinh c6 gidi han phat hién thap hon
mirc chat luong cho phép theo DDVN.
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Trong qua trinh thir nghiém, thoi gian tién hanh sic ky tap A va tap B
1a 60 phut, tuy nhién trén sic ky dd cac pic tap A, tap B va tap khac
chi c6 thoi gian luu khoang dudi 10 phat, thoi gian tir 10 phut téi 60
phit khong phét hién pic la trén sac ky d6 2 chiéu ciing nhu 3 chiéu,
nhu vay viéc tién hanh sic ky v6i thoi gian 15 phut 14 phi hop.
4.3. PANH GIA VA THIET LAP TAP CHAT POI CHIEU
Két qua cua luan an cho thiy cac san pham tdng hop déu du diéu kién
dang ky chun qudc gia, véi do tinh khiét sic ky:
Captopril disulfid (99,32%), 7-ADCA (99,42%),
D-phenylglycin (99,97%), Tap D cta amlodipin (99,62%),
Tap A cua nifedipin (100%),  Tap B cta nifedipin (99,75%)
tinh theo ché phdm nguyén trang.
4.4. QUY TRINH PINH LUQNG CAPTOPRIL DISULFID
TRONG NGUYEN LIEU, THANH PHAM CHUA CAPTOPRIL
Quy trinh dinh lwong captopril disulfid trong nguyén li€u va thanh
pham chira captopril twong tw quy trinh x4c dinh d6 tinh khiét, duoc
thim dinh dat yéu cau. Noi dung trinh bay & Muc 4.2.1.
4.5 KIEM TRA TAP TRONG CAC MAU THU
Diéu kién sic ky dé xac dinh d6 tinh khiét captopril disulfid ciing chinh
1a didu kién dinh luong tap captopril disulfid trong nguyén liéu va ché
pham captopril. Didu kién nay ciing pht hop khi dinh lugng ddng thoi
hoat chat captopril va tap chét captopril disulfid. Diéu nay rat thuan loi
trong cong tac kiém tra chat lugng ché pham nay.
Trong kiém nghiém nifedipin, luu y chi pha dung dich thir ngay trudc
khi dung vi nifedipin dung dich dé bi hity thanh tap A va B.

Céc quy trinh téng hop 6 tap chét va 6 san phim tong hop duoc tir két
qua nghién ciru cua ludn 4n di duoc Hoi ddng danh gia nghiém thu -
S Khoa hoc va Cong nghé Tp.HCM nghiém thu két qua (23/03/2016).
Trong s6 d6 ¢4 3 quy trinh va 3 chét ddi chiéu duoc Vién Kiém nghiém
thudc TpHCM d3 tmg dung vao thuc t& san xut, luu thong nhu chit
dbi chiéu qudc gia: captopril disulfid; tap A va tap B cta nifedipin.

4. BO CUC CUA LUAN AN

Luan an gdom 151 trang, cac ndi dung twong tmg véi s6 trang nhu sau:
M¢ dau: 2; Téng quan: 33; Pdi tuong - Phuong phap: 30; Két qua
nghién ctru: 64; Ban luén: 19; Két luan va Kién nghi: 3. Luén an co
57 Bang biéu; 75 Hinh anh minh hoa; 8 So d6; 81 tai liéu (gdom 18
TL tiéng Viét; 61 TL tiéng Anh; 2 trang web) va 103 Phu lyc.

NOQI DUNG LUAN AN
Chuong 1: TONG QUAN TAI LIEU
1.1. Tap cht captopril disulfid: 1 san phim phan huy cua captopril
duéi tic dong anh sang, oxy khong khi; tir nhiing tinh chét nay c6 thé
nghién ctru cac con dudng tong hop.
1.2. Tap chit 7-ADCA va D-phenylglycin: cephalexin bi nhiém cac
tap nay tir cac nguyén liéu tong hop cephalexin. Poc tinh kich tmg
duong ho hap, mit, da néu hit hodc nudt phai.
1.3. Tap chét D ctia amlodipin: duoc hinh thanh khi amlodipin bi oxy
hoa thanh pyridin do tac dong anh sdng trong qua trinh bao quan.
1.4. Tap chat A va B cua nifedipin: nguyén nhan hinh thanh la do sy
oxy hoa nifedipin. Cac chit giy ra doc nhitng ngudi dung nifedipin va
tiép xtic v6i anh sang, gy do rat mat va ving da tiép xuc.
1.5. Phuong phap kiém nghiém va gi6i han cac tap chét trong nguyén
lidu va thanh pham thudc tuong tmg.
1.6. Chét dbi chiéu: khai niém va qui dinh vé thiét 1ap chit ddi chiéu.



Chuong 2: POI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. POI TUQNG NGHIEN CUU
GoOm 6 chat hoa hoc 14 tap chét lién quan:
- Tap captopril disulfid cta captopril - Tap 7-ADCA cua cephalexin
- Tap D-phenylglycin ctuia cephalexin - Tap D ctia amlodipin

- Tap A cua nifedipin - Tap B cua nifedipin
Nguyén vat li¢u thir nghiém

TT Tén chit Nguon gbc Tinh khiét
1 Captopril Vién KNT Tp HCM 99,1%
2  7-ADCA EP 99,5%
3 D-phenylglycin Sigma 99,0%
4  Captopril C.Pharmaceutical 100,6%
5 Dehydronifedipin USP 99,5%
6  Dehydronitrosonifedipin ~ USP 99,5%
7  Amlodipin Vién KNT Tp.HCM 100,0%
8 D-amlodipin LGC 91,5%
9  Nifedipin Vién KNT Tp.HCM 99,5%

10 Cephalexin Lupin 99,5%

11 Amlodipin Ercros 99,5%

2.2. PHUONG PHAP NGHIEN CUU

2.2.1. Téng hop va tinh ché cac tap chit

2.2.1.1. Tap captopril disulfid cua captopril

Captopril disulfid: oxy hoa captopril v6i tic nhan H,O,. San phim
duoc tinh ché bang phuong phéap két tinh ndng véi methanol — nude.
2.2.1.2. Tap D cua amlodipin

Tap D cua amlodipin dugc tong hop qua 2 giai doan:
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4.2.2. Tap 7-ADCA va D-phenylglycin

Két qua dinh tinh bing ning suit quay cuc riéng di khing dinh hop
chat tong hop phenylglycin 13 D-phenylglycin, tién hanh xac dinh do
tinh khiét ctia san pham. Quy trinh x4c dinh d¢ tinh khiét ciia cac tap
chat tong hop duoc tham khao theo chuyén luan cefalexin monohydrat
cua BP 2019 ph?m tap chat lién quan. Viéc xac dinh d¢ tinh khiét cua
D-phenylglycin v6i tbec d6 dong 1 ml/phut va chuong trinh gradient
cung véi budc song cai dat 220 nm, D-phenylglycin tach hoan toan 7-
ADCA va & bude song ndy 7-ADCA hip thu rat it nén dién tich pic
khong anh huong dén d6 tinh khiét ctia tap chat D-phenylglycin. Viéc
xéc dinh do tinh khiét cuia 7-ADCA theo cung diéu kién sic ky voi D-
phenylglycin nhung thay déi tc d6 dong 2 ml/phut nham muc dich chi
xac dinh mot hop chét c6 dd tinh khiét theo phﬁn tram dién tich pic vi
& tbe do6 dong nay D-phenylglycin sé& bi rira giai nhanh ra khoi cot.
4.2.3. Tap D ctia amlodipin

Quy trinh xac dinh d¢ tinh khiét tap D cua amlodipin dugc tham khao
USP 43, viéc thay ddi chiéu dai cot (250 x 4,6 mm) so v6i USP 43
(150 x 3,9 mm). Quy trinh dat tit ca cc yéu cau tham dinh.

4.2.4. Tap A va tap B cia nifedipin

Quy trinh x4c dinh dd tinh khiét hai tap A va tap B cua nifedipin bang
HPLC - PDA don gian, thoi gian luu cta pic tap A tir 5,9 t61 6,2 phat
va thoi gian luu cua pic tap B tr 7,2 cho téi 8,0 phut, h¢ dung moi
acetonitril — nudc, khong can thém dém hay phai diéu chinh pH gitip
rira hé thong sic ky nhanh va an toan cho hé thdng, cot sac ky.

Déi vé6i tap B cua nifedipin, sic ky dd thuong xuat hién mot pic tap d6
l1a do tap B bi oxy hoa tao tap A khi & dang dung dich, do d6 mau dé
dinh luong tap B phai dugc pha ngay trude khi dinh Iugng.
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Tinh ché tap A bang k§ thuét sic ky cot véi dung mdi ethyl acetat - n-
hexan (2 : 8), thoi gian thir nghiém dai nhung hiéu qua tach cao.

Tinh ché tap B bang sédc ky cot cAn thin trong vi cong thirc ¢ nhém
nitroso gén vao vong thom, nhom nay cé dé bi oxy hoa nén han ché
viéc tiép xuc voi khong khi va cac chét cé tinh oxy hoa. Can loai oxy
trong qué trinh sac ky va bay hoi dung méi dudi dong khi argon.

4.2. XAC PINH PO TINH KHIET TAP CHAT BANG HPLC
4.2.1. Tap captopril disulfid

Diéu kién nhiét 6 anh hudng rd rét dén hiéu ning cot, hé s6 ddi xing
khong dat khi nhiét d6 cot < 40 °C. Khi tang nhiét d6 1én 50 - 60 °C,
As pic captopril disulfid dugc cai thién. Khi nhiét d6 tang, o nhdt pha
dong giam nén giam thoi gian ria giai, dan dén chidu rong pic hep.
Ngoai ra nhiét d6 cao ciing lam giam hién twong chuyén khéi, dan dén
hi¢u nang cét tang theo phuong trinh Van Deemter. Tuy nhi€n nhiét
d6 ciing khong nén > 60 °C vi lam bay hoi pha dong va phan hily mau.
Trong nghién ctru nay, nhi¢t d6 50 °C 1a phu hop. Pha dong acetonitril
va acid phosphoric véi pH 2, khong can sir dung dém nén thoi gian rira
hé¢ thong nhanh, khong gay an mon do mudi két tua. Ngoai ra ¢ pH
nay, hiéu ning cot sic ky ciing thich hop & pH tir 1 dén 13 cua cot Cis.
Thoi gian luu cua pic captopril va captopril disulfid déu dudi 5 pht,
ddng thoi xudt hién mot pic tap trong qua trinh tdng hop khoang 7 phit,
c6 kha ning 1a san pham phy trong qué trinh tong hop captopril
disulfid. Khi tién hanh sic ky véi thoi gian dén 60 phut van khong thay
xudt hién pic la khac va khi xem sic ky do trong khong gian 3 chiéu
déu khong phat hién 1 pic tap nao khac. T4t ca cac danh gia trén da
chimg t6 cac thanh phén trong san phim téng hop sau khi tinh ché da
duogc rira giai khi tién hanh sic ky nén do tinh khiét cua san pham tinh

theo phuong phap phéan tram dién tich pic dat trén 99% 14 tin cay.

- Téng hop 3-ethyl 5-methyl 2-[(2-(phthalimido)ethoxy)]-4-(2-
clorophenyl)-6-methylpyridin-3,5-dicarboxylat qua qua trinh oxy hoa
phthaloyl amlodipin va tinh ché bang hdn hop aceton — nuée (2 : 1).

- Téng hop tap D tir san pham trung gian: thity phan 3-ethyl 5-methyl
2-[(2-(phthalimido)ethoxy)]-4-(2-clorophenyl)-6-methylpyridin-3,5-
dicarboxylat v6i chit xtic tac hydrazin. San pham dugc tinh ché bang
qua dang mudi véi acid hydrocloric, chuyén dang kiém véi natri
hydroxyd, dang kiém duogc chiét bang dicloromethan.

2.2.1.3. Tap 7-ADCA va D-phenylglycin cua cephalexin

Tap 7-ADCA va D-phenylglycin: thity phan cephalexin bang enzym
PGA. Céc san pham tong hop dugc tinh ché bang k¥ thuat HPLC diéu
ché trén cot Cis, pha dong methanol — nudc.

2.2.1.4. Tap A cua nifedipin

Tap A nifedipin: oxy héa nifedipin véi acid nitric. San phdm dugc tinh
ché bang sic ky cot va két tinh lai trong aceton — nude.

2.2.1.5. Tap B cua nifedipin

Tap B duoc tong hop bang cach chiéu tia UV 4 trén nifedipin. San pham
dugc tinh ché bang ky thuat sic ky cot.

2.2.2. X4c dinh ciu tric sin phidm téng hep

CAu truc cta cac san phim téng hop duoc x4c dinh bang phuong phap
dbi chiéu céc dit liéu phé UV-Vis; IR; MS va NMR véi céac dit liéu da
dugc cong bd trong cac tai liéu khoa hoc uy tin.

2.2.3. Xy dung va thim dinh quy trinh xac dinh d tinh khiét cac
tap tong hop bing phwong phap sic ky 16ng hi¢u ning cao
2.2.3.1. Chuan bi mdu va khao sat cac diéu kién sdc ky

Khao sat ndng d6 miu va cac diéu kién sic ky dé tach hoan toan pic
can phén tich v6i pic 1an cén c6 trong thanh phan cua mu, va dat tat

ca cac thong s6 sic ky cho mot quy trinh phan tich dinh lugng.



2.2.3.2. Tham dinh quy trinh

Sau thtr nghiém tinh phu hop hé théng, quy trinh x4c dinh do tinh khiét
cac tap tong hop dwgc thim dinh theo huéng din cua ICH.

2.2.4. Panh gia va thiét 1ap tap chat déi chiéu

2.2.4.1. Xay dung phwong phdp danh gid cdc tap tong hop

- Tinh chat cam quan: quan st bang cam quan hinh dang, mau, mui
va do tan ciia mau thir.

- Diém chay: x4c dinh diém chay bang cac thiét bi do diém chay.

- Dinh tinh: phd hdng ngoai, phd khdi va phd NMR.

- Gidm khoi heong do sdy khé: phan tich nhiét trong luong.

- D6 tinh khiét hodc ham lwong: phuong phap sic ky long.

2.2.4.2. Thiét ldp chat doi chiéu

Céc cong doan thiét lap tap d6i chiéu bao gdm:

- Péng géi: trong Glove-box: khi nito 99,99%, d6 am tuong d6i 40%.
- Ddnh gid dg dong nhat ciia qud trinh dong lo: theo ISO Guide 35.

- Pdnh gid dg dong nhat lo lién phong thi nghiém: theo ISO 13528.

- Xac dinh gia tri an dinh — gid tri cong bé: theo ISO 13528.

2.2.5. X4y dung va thim dinh quy trinh dinh lwong tap captopril
disulfid trong nguyén liéu va ché phim chira captopril

Pha ché cac dung dich miu thur:

- Dung dich chudn gdc captopril disulfid: 0,1 mg/ml trong methanol.
- Méu chuan (1): captopril 1000 va captopril disulfid 10 (ppm).

- Méu chuan (2): captopril 1000 va captopril disulfid 20 (ppm).

- MAu thir: nguyén liéu/ché pham captopril 1 mg/ml trong methanol.

- Mau thir gia 1ap: hdn hop nguyén lidu/ché phim captopril 1 mg/ml;
v4 0,01 mg/ml captopril disulfid v6i mau gia 1ap nguyén liéu/hodc 0,02
mg/ml tap captopril disulfid v&i mau gia 14p ché pham.

- MAu gia dugc: twong duong 1 mg/ml captopril trong methanol.
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4.1.2. Toéng hop va tinh ché 7-ADCA va D-phenylglycin

Enzym penicillin G acylase (PGA) xuc tic phan ng téng hop
cephalexin tir D-phenylglycin va 7-ADCA. Enzym nay ciling tham gia
qué trinh thity giai nhém N-acyl dé cho lai san pham ban dau. Tuy
nhién, PGA c6 gia thanh cao, kh6 bao quan, vin chuyén va khong thé
tai str dung. Mot san pham tir cong nghé mai ctia enzym 1a viéc c6 dinh
hoa cac enzym nay trén phtrc hop polymer giup giai quyét cac tré ngai
trén. San phdm thu dwoc dé tinh ché, c6 do tinh khiét cao dap tng yéu
cau lam chét chun. Piém quan trong 14 sau khi xtc tac phan tng, c6
thé tach loai enzym nay d& dang bang cach loc thu hoi va tai sir dung
dugc nhidu 1an. Pay 1a mot diém ndi trdi so véi viée tong hop bang
con duong héa hoc, dong thoi ciing 1am giam gia thanh ciia san pham
tdng hop. Nghién ciru nay ciing htra hen kha ning tong hop cac tap
chét ctia cac khang sinh nhém cephalosporin.

4.1.3. Toéng hop va tinh ché tap D ciia amlodipin

Tap chat D cta amlodipin 14 dang dau mau vang ndu va rat dé bi oxy
hoa ngoai khong khi do d6 rat khé bao quan sau khi tinh ché. Vi vay
phuong phap tinh ché san pham bang cach tao mudi véi HC1 don gian,
it ton thoi gian, va c6 thé ap dung véi luong san phim 16n.

4.1.4. Toéng hop va tinh ché tap A va B ciia nifedipin

Trong qué trinh tng hop tap A cua nifedipin can chi ¥ t6i lwong HNO;
cho vao phan (g va thoi gian phan tmg, nén dimg phan tmg sém dé
tranh viéc tao qua nhiéu tap gay kho khin cho qué trinh tinh ché. Sau
khi tong hop tap A cta nifedipin, viéc loai b6 HNOs chi nén rira bang
nude cit, khong nén rira bang nudce c6 tinh base vi s& gay bién dbi ciu
truc cua tap A, tao cht c6 mau do.

Dé téng hop tap B cua nifedipin c6 thé sit dung dén UV, cong suét 16n
hon dé co thoi gian phan tmg duoc rat ngin.
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Bang 3.10 K&t qua kiém tra tap D cta amlodipin trong mot sé nguyén

lidu va ché pham trén thi trudng (n = 6)

Ché phim Han dung D cua amlodipin

Nguyén li¢u 464/15, 0,062%
03/2016

16 ALKS5AQA23B

Nguyén liéu 776/14, 0,047%
02/2016

16 ALK5APA28B

Vién nén amlodipin 5 mg (A) 05/2016 0,154%

Vién nang amlodipin 5 mg (B) 01/2017 0,082%

Bang 3.10 K&t qua kiém tra tap A va tap B cua nifedipin trong mot sb

nguyén liéu va ché pham nifedipin trén thi truong (n = 6)

Ché phim Han dung % tap A % tap B
Vién nén Nifedipin 10

010817 0,0043 0,102
mg (16 030815 - C)
Vién nén Nifedipin 10

171017 0,0039 0,152
mg (16 030815 - D)
NL Nifedipin (16 205) 052018 0,0041 0,077
NL Nifedipin (16 249) 092018 0,0036 0,074

CHUONG 4. BAN LUAN

4.1. PHUONG PHAP TONG HQP CAC TAP CHAT

4.1.1. Tong hop va tinh ché tap captopril disulfid

Tdng hop captopril disulfid v6i tac nhan H,O, thanh cong do kha ning
oxy hoda ctia oxy sinh ra tur H2O, manh hon so vdi oxy khong khi. Do
san pham sinh ra 1a nudc nén captopril disulfid tia dé dang va sau khi
tinh ché dat do tinh khiét cao, phu hgp voi muyc tiéu tao san phérn lam

chat doi chiéu va han ché 6 nhiem méi truong.

Khao sat diéu kién sic ky: tir diéu kién sic ky trong thir nghiém xac
dinh d6 tinh khiét captopril disulfid, tiép tuc khao sat diéu kién dé tach
hoan toan captopril, captopril disulfid va cac tap khac (néu co).
Thim dinh quy trinh: tinh dic hiéu, tinh tuyén tinh (R> > 0,998); d6
chinh xac (RSD < 2%) va d¢ dung (ty 1¢ phuc hoi 98 % - 102 %).

2.6. Ung dung:

Danh gia cac tap trong mot sd nguyén lidu va ché phdm twong tng.

Chuwong 3: KET QUA NGHIEN CUU

3.1. TONG HQP VA TINH CHE TAP CHAT

3.1.1. Tong hop va tinh ché captopril disulfid

Quy trinh tong hop captopril disulfid: hda tan 5 g (0,023 mol) captopril
vao 100 ml nudc cét, siéu am 5 phut ¢ 30 °C. Thém 10 ml H>O, 30%,
khudy déu, didu chinh pH dung dich phan ung bang HCI d&én pH 2.2.
Dé yén hdn hop va tranh anh sang trong 12 gid & nhiét d6 phong. Loc
san pham sau phan mg, thu két tiia va phan tan tia vao 100 ml nudc.
Siéu am 10 phut & 30 °C, loc 1ay tiia va siy ¢ nhiét d 55 °C trong 12
gio. Dy kién két tiia nay 1a captopril disulfid.

T6i wu héa quy trinh tong hop captopril disulfid: bang md hinh Box-
Behnken, hiéu suat phan tng tong hop 13 63,0%.

Tinh ché captopril disulfid: san phim téng hop dwogc tinh ché bang
phuong phap két tinh nong véi hdn hop nudc—methanol, nhiét d6 tinh
ché 65 °C. Loc dudi 4p suat giam, sdy két tinh & 55 °C trong 12 gio.
3.1.2. Tong hop va tinh ché 7-ADCA va D-phenylglycin

Quy trinh tong hop 7-ADCA va D-phenylglycin: cho 24 g cephalexin
cho vao binh phan tng, thém 630 ml nudc va 24 g enzym PGA. Diéu
chinh nhiét 6 phan tng & 37 °C, diéu chinh pH dung dich phan tmg
dén pH 8,0 bang amoniac 5%. Khi pH 6n dinh, ngung phan tmg va loc



liy dich loc, diu chinh dich loc dén pH 4 bang HCI 3M, khudy déu
lién tuc dén khi két tia hoan toan. Tiép tuc loc hdn hop sau phan tng
dudi ap sut gidm, thu duoc 11,58 g két tua B; ph?m dich loc duoc tiép
tuc lam lanh va diéu chinh dén pH 6,5; khudy déu dén khi két tia hoan
toan, loc léy két taa, thu duoc 1,44 ¢ chét A.

Phurong phdp tinh ché:

Phuong phap két tinh lai: hoa tan két taa B trong HC1 0,2 M, dun nong,
thém 1,5 g than hoat, khqu déu va loc néng. Dich loc dugc diéu chinh
pH 4 bing amoniac 5%. Khudy déu va dé yén dén khi két tua hoan
toan, loc léy tda, thu dugc 4,38 g san phém B dang tinh thé.

Phuong phap HPLC diéu ché: két tia A va B dugc tiép tuc tinh ché
bang HPLC véi cot Cs, pha dong methanol — nude (10 : 90). Loc ap
sudt giam thu duoc 1,14 g san phim A va 3,504 g B tinh khiét.

3.1.3. Tong hop va tinh ché tap D ciia amlodipin

Giai doan 1: tng hop va tinh ché san phdm trung gian.

Can 5,39 g phthaloyl amlodipin (1) cho vao binh phan ing va thém 15
ml DCM, 1,5 g hdn hgp SiO, — HNO;. Khudy hdn hop phan img &
nhiét o phong trong 30 phit. Kiém tra qua trinh phan tmg dén khi
khong con vét nguyén liéu (1) thi két thuc phan tng. Hon hop sau phan
tmg duoc chiét véi NaHCO; bdo hoa cho dén khi 16p dich nude sau
khi chiét khéng con mau vang. Lép DCM dugc chiét tiép voi NaCl
bdo hoa va 1am khan bang Na,SO4. Loc va thu héi DCM, két tua thu
dugc 1a san pham trung gian. Hiéu suit phan tmg dat 85%.

Giai doan 2: tong hop va tinh ché tap D ctia amlodipin.

Cho 5,37 g san phim trung gian va 10 ml toluen vao binh ciu, khudy
dén tan va thém 0,4 ml hydrazin 50%/0,7 ml methanol, tiép tuc khudy
& nhiét 46 phong trong 6 gid. Loc 14y dich loc, thu hdi dung méi, thu
duogc 1,9 g két tia, du kién 14 tap D.
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3.5. UNG DUNG KET QUA PANH GIA TAP CHAT TRONG
NGUYEN LIEU VA THANH PHAM THUOC TUONG UNG
Céc san pham téng hop sau khi dugce danh gia chat luong dat yéu cau
chét dbi chiéu; cac quy trinh dinh luong dat yéu cau tham dinh duge
tmg dung kiém tra mot sé mau nguyén lidu va thanh phim tuong tng
trén thi truong. Cac két qua duogc trinh bay ¢ bang tir 3.8 dén 3.11:
Bang 3.8. Két qua dinh lugng captopril disulfid trong mét sé mau
nguyén lidu va thanh phdm chira captopril trén thi truong.

Ché phdm Ma hoa Han dung Captopril disulfid
Nguyén liéu captopril, 16 1 NLOI 03/2016 0,13%
Nguyén li€u captopril, 162 NL02 09/2016 0,13%
Vién nén captopril 25 mg

o CPNNA  05/2016 20,41%
(ngoai nhap, cong ty A)
Vién nén captopril 25 mg

o 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 CPTND 02/2017 0,59%
Vién nén captopril 25 mg CPTNE 04/2016 30,60%
Vién nén captopril 25 mg CPTNF 12/2016 3,02%

Bang 3.9 Két qua kiém tra tap 7-ADCA va D-phenylglycin trong mot

s6 nguyén lidu va ché phdm cephalexin trén thi trudng (n = 6)

.z D-
Ché pham Han dung ) 7-ADCA
phenylglycin

NL cephalexi khong phat kho hat

cephalexin 03/2018 on.gA pha on% pha
0391, B5000405 hién hién
NL cephalexi kho hat kho hat

cephalexin 09/2018 on% phéa on% pha
0392, B5000631 hién hién
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Bang 3.7. Két qua thim dinh quy trinh dinh lugng captopril disulfid

trong mau thir nguyén liéu va thanh pham chira captopril

Yéu ciu thAm dinh Két Qua
Phwong trinh héi qui § =33441x
Hé s6 twong quan (R?) 0,9992
Khoang tuyén tinh 0,5 —40 (ppm)
Gioi han phat hién (LOD) 0,17 pg/ml
Giéi han dinh lwgng (LOQ) 0,50 pg/ml
Do lap lai RSD (%) (n = 6)

Mau thir nguyén ligu 0,79
Mau thtr thanh pham 1,47
Mau thir gia 13p nguyén ligu 1,07
Mau thtr gia 1ap thanh phdm 0,80
Do chinh xac trung gian (n = 12) RSD (%)
Mau thtr nguyén liéu 0,81
Mau thtr thanh phim 1,97
Mau thir gia 1ap nguyén ligu 1,66
Mau thtr gia 1ap thanh phdm 0,56

bo dung (n=9)

Ty 1¢ phuc hoi (%) RSD

Mau NL captopril + chuén captopril
disulfid

98,5-101,6 (RSD = 1,23%)

3.1.4. Téng hop va tinh ché tap A va tap B caa nifedipin

- Téng hop tap A cua nifedipin bang phuong phap oxy héa nifedipin
vo6i acid nitric. Cho 346 mg nifedipin (1 mM) + 10 ml DCM vao binh
n6n, thém 250 mg hdn hop SiO; — HNOs va khudy déu 10 phit. Loc
léy dich loc cho vao binh léng gan, thém 10 ml nuéc, chiét be"mg DCM
dén khi 16p nuée trung tinh. Lép DCM duge thu hdi dung méi, két tia
du kién 14 tap A cua nifedipin, dwoc sdy & nhiét do < 50 °C.

San phém dugc bao quan trong lo nau, nhiét d6 khoang 4 °C.

- Téng hop tap B cua nifedipin bang phuong phap chiéu tia UVa. Cho
2,5 g nifedipin (0,007 M) vao cdc ¢6 mé va 50 ml methanol, khudy tir
lién tuc. Chiéu dén UV, khoang cach tur den tdi bé mat dung dich
khoang 10 cm, tranh anh sang. Chiéu dén trong khoang 15 gio, iy mau
mdi 3 gid, kiém tra phan tng bang sic ky 16p mong. Dung dich sau
phan tng duogc loai nude bang Na,SOs, chuyén dung dich thu dugc
vao binh cAu, rira cbe b?mg methanol, cho nudc rira vao binh ciu. Thu
hoi dung moi, két tia dy kién 13 tap B nifedipin, sdy chan khong &
khong qua 50 °C.

Tinh ché: tap A va tap B déu dugc tinh ché bang sic ky cot v6i hé dung
mdi ethyl acetat — n-hexan va két tinh lai trong aceton — nudc.

Tém tit: hiéu suit tong hop (1); hidu sudt tinh ché (2) va hiéu suét

toan quy trinh (3) cta cac tap chat tdng hop.

Mau gia dugc + NL captopril + chuan
captopril disulfid

99,4 -101,9 (RSD =0,74%)

Captopril 7- D- Tap D Tap A Tap B
disulfid  ADCA phenylglycin amlodipin nifedipin nifedipin

1) 63,0% 82,3% 14,5% 42,0% 89,2% 95,5%

2 57.1% 30,2% 79,2% 63,2% 34,8% 76,8%

3) 3597% 24,85% 11,48% 26,54% 31,04%  73,34%
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3.1.5. Xac dinh cAu tric cc san phim tong hop
Bang 3.1 Ciu triic cc tap tong hop trong ludn 4n
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Bang 3.6 Két qua danh gia tap D ciia amlodipin

Cau tric san pham Danh phap

HO

: g Acid (28,2'S)-1,1'-disulphanediylbi
G W G methyl-1-oxopropan-3,1-diyl]-

bis[pyrrolidine-2-carboxylic]

OH

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)

Chi tiéu Phwong phap  Yéu ciu
Tinh chat Cam quan Dung dich mau vang nau
. IR (KBr/cm™): 1238 (C-0); 1733
- Pho IR
(C=0); 3523 (N-H)
, - Phé khéi MS-ESI(+): m/z 407,1328 [M+H]"
Pinh tinh
'H-NMR, & (500 MHz, CDCls,
- Phd NMR ppm): 7,41;7,31;7,27;7,17; 4,80;
3,99; 3,52; 3,48; 2,84; 2,64; 0,92.
Do tinh khiét  Séc ky long >99,0% (nguyén trang)

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

H£00C

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

H3COOC

3.4. QUY TRINH PINH LUQNG TAP CAPTOPRIL DISULFID
TRONG MAU THU NGUYEN LIEU VA THANH PHAM CHUA
CAPTOPRIL
Céc diéu kién sic ky:

Nong d6 miu ther: 1000 pg/ml

Cot Cis (150 x 4,6 mm; 5 um)

Pha dong: acetonitril — acid phosphoric pH 2 (30 : 70)

Budc song phat hién: 220 nm

Nhiét d6 cot 50 °C

Tbc d6 dong 1 ml/phit

Thé tich tiém 10 pl
Quy trinh dinh lugng captopril disulfid trong nguyén li€u va thanh
pham captopril dat yéu cau vé tham dinh ciia cac chi tiéu tinh phu hop
hé théng, tinh dic hiéu.
Két qua xac dinh mién gia tri, gidi han phat hién, gidi han dinh luong,

d6 dung, d6 chinh xac dugc trinh bay ¢ bang 3.7.
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Bang 3.5 Két qua danh gia tap A va B ciia nifedipin

Chi tiéu/
3 Tap A Tap B
phuong phap
, p Tinh thé tring nga. D& Tinh thé xanh nhat. D&
Tinh chat
. tan trong methanol, tan trong methanol,
(Cam quan)
ethanol, aceton ethanol, aceton
Diém chay (DSC) 105 °C 93,5°C
Ham 4m (TGA) <0,1% <0,1%
Phé IR (KBr/cm™): Phé IR (KBr/em™):
1728; 1524; 1378 va 3084; 3001-2852;
1111 1729; 1492; 1374 va
DPinh tinh 1110
Phé MS: ESI-MS(+) Phé MS: ESI-MS(+) m/z
m/z 367,0908 [M+Na]® 351,0956 [M+Na]*
Phé NMR: Phé NMR:
'H-NMR, & (500 MHz, 'H-NMR, & (500 MHz,
DMSO-ds, ppm): 8,26; 7,81; DMSO-ds, ppm): 7,72;
7,73;7,29; 3,44; 2,55. 7,52; 7,44; 6,55; 3,39;
BC-NMR, & (125 MHz, 2,67.
DMSO -ds, ppm): 166,54; C-NMR, § (125 MHz,
156,05; 156,05;. 146,81; DMSO-ds, ppm): 167,71
144,67, 133,80; 130,81; (C=0O ester); 161,64;
130,60;  130,35; 124,46; 161,64;. 156,46; 144.,40;
124,35; 124,35; 52,23; 23,09.  139,95; 135,01; 130,68;
128,86; 127,27, 107,86;
107,86; 52,03; 23,52.
Do tinh khiét

(Séc ky long)

>99,0% (nguyén trang)  >99,0% (nguyén trang)
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3.2.KET QUA THAM PINH QUY TRIiNH XAC PINH PQ TINH
KHIET TAP TONG HQP BANG PHUONG PHAP HPLC

Di xdy dung va thim dinh dat yéu cau cac quy trinh xac dinh d6 tinh
khiét cua cac tap téng hop duoc, bao gdm: captopril disulfid, 7-ADCA,
D-phenylglycin, tap D ctia amlodipin, tap A va tap B cua nifedipin
bang phuong phép sic ky 1ong hiéu nang cao.

Riéng miu thtr tap A va B cia nifedipin sit dung ndng do 250 pg/ml;
cdc mau thir con lai trong cic quy trinh 12 1000 pg/ml.

3.2.1. Quy trinh danh gia captopril disulfid: cot Gemini NX Ciz (150
x 4,6 mm; 5 pm), pha dong 1a hon hop acetonitril — acid phosphoric
pH 2 (30 : 70), budc song phat hién 220 nm, nhiét do cot 50 °C, tdc do
dong 1 ml/phut, thé tich tiém mau 10 pl.

3.2.2. Quy trinh danh gia D-phenylglycin: c6t Gemini Cig (250 x 4,6
mm; 5 um), pha dong 1a hdn hgp dém phosphat pH 5 — methanol, rira
giai gradient, budc song phat hién 220 nm, nhiét do cot 30 °C, toc do
dong 1 ml/phut, thé tich tiém mau 10 pl.

3.2.3. Quy trinh danh gia 7-ADCA: cot Gemini Cg (250 x 4,6 mm; 5
um), pha dong 12 hon hgp dém phosphat pH 5 — methanol, k¥ thuat rira
giai gradient, budc song phat hién 220 nm, nhiét do cot 30 °C, tdc do
dong 2 ml/phut, thé tich tiém mau 10 pl.

3.2.4. Quy trinh ddanh gid tap D cua amlodipin: cot Cis (250 x 4,6
mm; 5 um), pha dong acetonitril — dung dich acid pH 3 (7,0 ml
TEA/1000 ml nuéc va diéu chinh pH dén 3,0 bang acid phosphoric) (15
:35 : 50), budc song phat hién 237 nm, nhiét d6 cot 35 °C, toe do dong
1 ml/phit, thé tich tiém mau 10 pl.

3.2.5. Quy trinh danh gia A va B nifedipin: ct Phenomenex Gemini
NX (150 x 4,6 mm; 3 um), pha dong 1a hdn hgp nudc — acetonitril (50
: 50), budc song phat hién 254 nm, nhiét d6 c¢ot 30 °C, tbe d6 dong 0,8
ml/phit, thé tich tiém mau 20 pl.
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3.3. DANH GIA VA THIET LAP TAP CHAT DOI CHIEU Bing 3.4 Két qua danh gia D-phenylglycin va 7-ADCA

3.3.1 Két qua thiét 1ap chét ddi chiéu
Bang 3.2. Két qua xac dinh gia tri 4n dinh px va gia tri cong bd (%

Chi tiéu/

- ) e phwong D-phenylglycin 7-ADCA
tinh khiet) cac 'tap (,Tc”)i ch’iéu tong hop , phap
STT | Tén chét ddi chiéu KL(mg) I % tinh khiét ] ] ] ] ]
1 Catopril disulfid 20 0,0052 99.45 Tinh chat Bot két tinh trang Bot két tinh trang nga
2 | 7-ADCA 20 0,0187 99,90 biém chay 242 41 °C 306 4 1°C
3 | D-phenylglycin 10 0,0068 99,94 (DSC)
4 | Tap D caa amlodipin 20 0,0018 99,92 Phé IR (KBr/cm™): 2933  Phé IR (KBr/em™): 3151
5 | Tap A cua nifedipin 20 0,0970 99,56 (N-H); 2617 (C-H), 1612 (N-H); 2933 (C-H);
6 | Tap B ctia nifedipin 20 0,0650 99,71 (C-N) 1508 (C=C) 1800 (C=0); 1618 (C-
3.3.2 Bj dir liéu - Két qua danh gia cac tap téng hop Dinh tinh N) va 1539 em™ (C=C)
Céc chi tiéu, phuong phap thir va két qua danh gia cac tap tong hop Phé MS: m/z 152,0707 Phé MS: m/z 237,03
dugc trinh bay ¢ cac bang 3.3 dén 3.6 nhu sau: [M+H]* [M-+Na]*
Bang 3.3 Két qua danh gia tap captopr‘il disulfid Phé NMR: Phé NMR:
Chititu _ Phuong phip }{el;lci; T 'H-NMR, & (500 MHz, 'H-NMR, & (500 MHz,
Tinh chét Cam quan p}llrrlidin, leloi ftzll?gt’rong: et}?:nolfizﬁ D20, ppm): 7.48; 7,47, DMSO-ds, ppm): 4.91;
trong methanol. 7,47;7,44; 7,44, 5,02. 4,70; 3,55; 3,29; 1,98.
DPiém chay DBPVNV 235236 °C BC-NMR, & (125 MHz, '"“C-NMR, & (125 MHz,
Ham 4m TGA <0,5% DO, ppm): 171,6; 132,4; DMSO-ds, ppm): 169,5;
Phé héng ngoai IR (KBr/em™): 1747 (HO-C=0), 130,1; 129,6; 129,6; 163,8; 127,9; 122,8;
— [601(N-C=0) va 490 (-5-5-) 128,0; 128,0; 57,2. 63,3; 58,5; 28,4; 19.4.
Pho khoi ESI-MS(-): m/z 431,1319 [M-H] R e
'H-NMR, & (500 MHz, DMSO-ds, Nang sudt quay cuc rieng:
Dinh tinh ppm): 4,22; 3,58; 2,60 — 2,70; [2]3° =-156°(C =2, HCI3 N)
Phi NMR 2,87-3,00; 1,81-2,18; 1,92; 1,09. D6 tinh khiét

13 ’
C-NMR, 5 (125 MHz, DMSO- (Sac ky long) >99,0% (nguyén trang) > 99,0% (nguyén trang)

ds, ppm): 173,3; 58,3; 46,5; 41,2;
36,9; 28,6; 24,3; 16,5.
Do tinh khiét  Séc ky long >99,0% (nguyén trang)
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