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Tiéu chuan hoa vién nén bao phim
metformin hydroclorid 1000 mg va
vildagliptin 50 mg

Pham L& Ngoc Yén', Nguyén Buc Tuan"

'Khoa Dudc, Bai hoc Y Dugc Thanh phé H6 Chi Minh, Thanh phé H6 Chi Minh, Viét Nam

Tém tat

Pat van dé: Vildagliptin phéi hgp metformin hydroclorid dugc st dung dé diéu tri dai thao dusng type 2. Dugc dién Viét
Nam va céc dugc dién tham chiéu hién hanh chua cé chuyén luan kiém tra chat lugng cho phéi hdp nay.

Muc tiéu nghién ctiu: Xay dung tiéu chuan chat lugng vién nén bao phim chiia metformin hydroclorid va vildagliptin.

Péi tugng va phuong phap nghién ctiu: Xay dung tiéu chuan chéat lugng va thdm dinh quy trinh phan tich dinh tinh, dinh
Iugng metformin hydroclorid va vildagliptin trong méi trudng hoa tan va trong ché pham; quy trinh phan tich dinh lugng
tap 1-cyanoguanidin va tap vildagliptin amid trong vién nén bao phim chdia metformin hydroclorid va vildagliptin béng
phuong phap HPLC-PDA.

K&t qua: Quy trinh phan tich dinh tinh, dinh lugng metformin hydroclorid va vildagliptin trong méi trusng hoa tan va
trong ché pham st dung c6t sdc ky InertSustain® C18 (250 x 4,6 mm; 5 um), budc séng phat hién 210 nm (vildagliptin)
va 232 nm (metformin hydroclorid). Quy trinh dinh lugng tap 1-cyanoguanidin va vildagliptin amid trong ché pham su
dung cét s&c ky Alantis® dC18 (150 x 4,6 mm; 3 um), pha déng bao gdm acetonitril va dung dich acid phosphoric
pH 3,0 chia tac nhan tao cap ion natri hexasulfonat va natri clorid, chudng trinh rifa gidi gradient. Cac quy trinh da dugc
tham dinh dat d6 dic hiéu, d6 dung, dd chinh xac, khoang tuyén tinh réng, gisi han dinh Iugng phi hgp véi muic gisi han
tap chéat theo quy dinh cua ICH Q2(R1). Tiéu chuan chét lugng ché phdm da dugc dé xuat dua vao két qua phan tich trén
316 thanh pham nghién ctiu, st dung cac quy trinh phan tich da xay dung va cac quy dinh chung vé tiéu chuan chéat
lugng dang bao ché vién nén bao phim ctia DBVN V, hudng dan ICH Q6A va ICH Q3B.

Két luan: Quy trinh phan tich dinh tinh, dinh Iugng metformin hydroclorid va vildagliptin trong méi trudng hoa tan va
trong ché pham; quy trinh phan tich dinh lugng tap 1-cyanoguanidin va tap vildagliptin amid trong vién nén bao phim
chtia metformin hydroclorid va vildagliptin d& dugc xay dung va thdm dinh. Cac quy trinh trén dudc ap dung dé phan
tich m4u thanh pham nghién cliu va dé xuat tiéu chuan chéat lugng cho ché pham vién nén bao phim chda metformin
hydroclorid 1000 mg va vildagliptin 50 mg.

Tur khéa: vildagliptin amid; vildagliptin; metformin hydroclorid
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Abstract

STANDARDIZATION OF FILM-COATED TABLET CONTAINING 1000 MG
METFORMIN HYDROCHLORIDE AND 50 MG VILDAGLIPTIN

Pham Le Ngoc Yen, Nguyen Duc Tuan

Background: Vildagliptin in combination with metformin hydrochloride is used for treatment of type 2 diabetes. The
applicable Vietnamese and reference pharmacopoeias do not have a specified monograph for this combination.

Objectives: Development of specifications of film-coated tablets containing metformin hydrochloride and
vildagliptin.

Materials and methods: Development of specifications and validation of analytical procedure for qualitative and
quantitative determination of metformin hydrochloride and vildagliptin in dissolution medium and in drug products;
and of analytical procedure for quantitative determination of 1-cyanoguanidine and vildagliptin amide related
impurities in film-coated tablets containing metformin hydrochloride and vildagliptin by HPLC-PDA.

Results: The analytical procedure for qualitative and quantitative determination of metformin hydrochloride and
vildagliptin in dissolution medium and in drug products was performed on reverse phase column InertSustain® C18
(250 x 4.6 mm; 5 pm), detection wavelength at 210 nm (vildagliptin) and 232 nm (metformin hydrochloride). The
analytical procedure for quantification of 1-cyanoguanidine and vildagliptin amide was performed on reverse phase
column Alantis® dC18 (150 x 4.6 mm; 3 um), mixture of acetonitrile and orthophosphoric acid solution pH 3.0 containing
sodium hexasulfonate as an ion-pair agent and sodium chloride as mobile phase in gradient modes. The validation
results satisfied specificity, accuracy, precision, wide linearity, and limit of qualification that was in accordance with the
acceptance criteria of related substances in drug products by ICH Q2(R1). Specifications of film-coated tablets
containing metformin hydrochloride and vildagliptin were proposed based on analytical results of 3 batches of finished
products, using developed procedures and general guidelines on quality standards for film-coated tablet dosage forms
of Vietnamese pharmacopoeia, ICH Q6A and ICH Q3B.

Conclusion: The HPLC-PDA methods for qualitative and quantitative determination of metformin
hydrochloride and vildagliptin in dissolution medium and in drug products, and quantitative determination of
1-cyanoguanidine and vildagliptin amide related impurities in film-coated tablets containing metformin
hydrochloride and vildagliptin, were successfully developed and validated. These analytical procedures were
applied for analyzing finished products and proposing specifications for film-coated tablets containing 1000 mg
metformin hydrochloride and 50 mg vildagliptin.

Keywords: vildagliptin amide; vildagliptin; metformin hydrochloride

1. P AT V A’N .DE‘ lugng thude ludn duoc cac chuyén gia va cac ddi tugng sir
: dung thude quan tdm. Dugc dién Viét Nam va céc dugce dién

Phéi hop metformin hydroclorid véi mét thude thudc tham chiéu hién hanh van chua c¢6 chuyén luan quy dinh tiéu

nhém chét &rc ché DPP-4 da va dang duoc sir dung nhiéu
trong diéu tri dai thao duong type 2 [1]. Trong do, vién nén
phdi hgp metformin hydroclorid va vildagliptin duoc sir
dung rong rdi voi ham luwong 1000 mg metformin
hydroclorid va 50 mg vildagliptin [2]. Do thudc duoc sir

dung thudng xuyén trong mot thoi gian dai nén van dé chat
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chuan chét lugng cho thude phdi hop hai thanh phan nay.
Xuét phat tir thuc tién trén, nghién ctru nay dugc thuc hién
nhim muc dich tiéu chuin hoa thanh phim phéi hop
metformin hydroclorid va vildagliptin voi cac chi tiéu va
muc chit lugng twong tng tuan theo huéng dan chung cia
ICH va Dugc dién Viét Nam hién hanh.
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2. DOITUGNG VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén liéu
Chuan hydroclorid;

1-cyanoguanidin; chuan vildagliptin amid do Vién Kiém

metformin chuén
nghiém thude TP. H5 Chi Minh cung cap. Chuan vildagliptin
do Cong ty Glenmark Life Sciences Ltd., An D6 cung cép.
Vién nén bao phim chira 1000 mg metformin hydroclorid va
50 mg vildagliptin va mau gia dugc cia vién nén bao phim
(thanh phan ta dugc: hydroxypropyl cellulose, hypromellose,
iron oxyd yellow, iron oxyd red, macrogol, magnesi stearat,
talc va titan dioxyd) dang trong giai doan nghién ctru do
Cong ty X cung cap.

2.2. Héa chat, dung moi
Nudc cit, amoni dihydrophosphat, natri hexansulfonat,
natri clorid, acid hydrocloric, acid phosphoric, hydrogen

peroxyd va acetonitril.

2.3. Trang thiét bi

Hé théng HPLC-PDA Waters Alliance 2695XE. Cot
Atlantis dC18 100 A (150 x 4,6 mm; 3 um), cot InertSustain
C18 (250 x 4,6 mm; 5 pm), cot Agela C18-SCX (250 x 4,6
mm; 5 um), cOt InertSustain C8 (250 x 4,6 mm; 5 um), cot
Gemini SCX (250 x 4,6 mm; 5 pm). May khudy tir gia nhiét
IKA. May thir @6 hoa tan Shimadzu. Tt siy chan khong
Memmert, may do pH Metler Toledo S20 va cac thiét bi phan
tich khac.

2.4. Phuadng phap nghién ctiu

Xay dung quy trinh dinh tinh, dinh lugng metformin
hydroclorid va vildagliptin trong ché phdm va trong moéi
truong hoa tan bang HPLC-PDA

2.4.1. Thiét ké nghién ctu

Nghién ctru thyc nghiém. Thyc hién khao sat trén dung
dich chuén, céc dung dich thir véi diéu kién sic ky ban
diu nhu sau: ¢t InertSustain C18 (250 x 4,6 mm;
5 um), tbc d6 dong 1,0 ml/phut, thé tich tiém 10 pl,
nhiét d6 cot 30°C, pha dong bao gém acetonitril va
nudc (50:50). Dung modi pha mau: dung dich acid
phosphoric 0,05%.
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Chudn bi mau

Dung dich chuin metformin hydroclorid nong do
20.000 pg/ml. Dung dich chuin vildagliptin nong do
1.000 pg/ml. Dung dich chuan hdn hop: 100 pg/ml
metformin hydroclorid va 50 pg/ml vildagliptin. Dung dich
thir gbc: can 20 vién, xac dinh khéi luong trung binh cua
1 vién. Can chinh x4c mot lugng bot thude twong dwong véi
5 lan khdi lwgng trung binh vién, cho vao binh dinh mirc
500 ml, thém khoang 200 ml dung mdi pha mau, siéu am
15 phut, dé ngudi, thém tiép dung méi pha mau dén vach, lic
déu, loc qua giéy loc, bd mot vai mililit dich loc dau. Dung
dich thir metformin: Pha lodng dung dich thir gbc 100 lan.
Dung dich thtr vildagliptin: Pha loing dung dich thir gbc
10 1an. Dung dich gia duoc gbc: Can chinh x4c mot luong
gia dugc trong duong véi 5 1an khéi lugng gia duge trong
1 vién, cho vao binh dinh mtrc 500 ml, thém khoang 200 ml
dung méi pha mau, xur 1y tuong ty mau thir. Dung dich gia
duoc metformin: Pha lodng dung dich gia dugc gbe 100 1an.
Dung dich gia dugc vildagliptin: Pha lodng dung dich gia
duoc gbe 10 1an. Tt ca cac dung dich duoc loc qua mang
loc RC 0,45 pm trude khi tién hanh sic ky.

béi véi dinh luong 2 dugc chét trong moi truong hoa tan:
dung dich thwr vildagliptin 1a dich loc sau hoa tan 1 vién nén
bao phim thanh phdm trong méi trudng hoa tan (900 ml dung
dich acid hydrocloric 0,01 N) va dung dich thir metformin la
dung dich pha loang 10 lan ciia dung dich thir vildagliptin
bang moi trudong hoa tan (dung méi pha miu). Mtc chat
lugng du kién 1a khong dudi 75% (Q) hoat chit dugc hoa tan
sau 30 phut.

2.4.2. Khdo sdt diéu kién sdc ky

Khao sat budc song phat hién: Tién hanh sic ky dung dich
chuan hdn hop véi diy budc song phat hién tir 210 - 400 nm.
Khao sat pha dong: Tién hanh sic ky dung dich chuén hén
hop, dung dich thtr véi cac hé pha dong khac nhau. Xem sic
ky do tai budc song phat hién da chon. Khao sat cot sic ky:
V6i pha dong va budc song phat hién di chon, tién hanh
sic ky dung dich chuan hdn hop, dung dich thir voi cac
¢ot sic ky khac nhau vé pha tinh (cot C8, C18), chiéu dai
c6t (150 hodc 250 mm). Chon budc song, pha dong va pha
tinh phu hop dé dinh lugng dong thoi metformin va
vildagliptin v6i didu kién tin hiéu 6n dinh, d6 nhay cao, pic
dat do tinh khiét, d6 phan giai va hé sé bat ddi dat yéu cau
sic ky.
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2.4.3. Tham dinh quy trinh

Theo huéng dan ctia ICH [3] véi cac chi tiéu tinh phi hop
cua hé théng, do didc hiéu, do tuyén tinh, do chinh xac, do
dang va khoang xac dinh.

2.5. Xay dung quy trinh dinh lugng tap
1-cyanoguanidin va tap vildagliptin amid trong
ché pham bang HPLC-PDA

2.5.1. Thiét ké nghién ciu

Thuc hién khao sat trén dung dich chuén, cc dung dich
thir va cac dung dich thur dé ¢ diéu kién khic nghiét
twong tu nhu xay dung quy trinh dinh tinh, dinh luong
metformin hydroclorid va vildagliptin trong ché pham bang
HPLC-PDA véi diéu kién sic ky ban dau nhu sau: cot
Alantis ® dC18 100 A (150 x 4,6 mm; 3 pm), toc d6 dong
1,0 ml/phut, thé tich tiém 20 ul, nhiét do cot 30°C, pha dong
bao gém acetonitril va dung dich acid phosphoric 0,05% (A),
chuong trinh rtra giai gradient (0-2 phut: 97% A; 2-30 phaut:
97% dén 55% A; 30,1-35 phut: 97% A). Mtc chét lugng du
kién tuong tmg cho 1-cyanoguanidin va vildagliptin amid
1an luot 1a khong qué 0,02% va 0,2%.

2.5.2. Chuédn bi méu

Dung dich chuin 1-cyanoguanidin: 0,2 pg/ml 1-cyanoguanidin.
Dung dich chuén vildagliptin amid: 1 pg/ml vildagliptin
amid. Dung dich thtr gbc: Can chinh xac mot lwong bot thude
twong dwong vdi 5 lan khdi lugng trung binh vién, cho vao
binh dinh muc 500 ml, thém khoang 200 ml dung méi pha
mau, siéu 4m 15 phut, & ngudi, thém tiép dung moéi pha mau
dén vach, lac déu, loc qua gidy loc, bo vai mililit dich loc dau.
Dung dich thir 1 (Dung dich thu 1-cyanoguanidin): pha
lodng dung dich thir gbc 10 1an. Dung dich thir 2 (Dung dich
thir vildagliptin amid): sir dung dung dich thir gbc. Cac dung
dich thir khic nghiét: Mdi vién nén bao phim (nguyén vién),
mdi 1000 mg metformin hydroclorid va mdi 50 mg
vildagliptin dwoc dé trong mot sb diéu kién khic nghiét sau
day (mau phan hity): mau oxy hoa (oxy hoa bang 10 ml dung
dich hydrogen peroxyd 3% trong 24 gi¢y), mau nhiét do (dit
mau trong ti sdy & 80°C trong 24 gid), mau anh sang mit
troi (dat mau dudi dnh sang mat troi trong 24 gid), mau
4m/do 6n dinh (1am 4m mAu voi 2 ml nude trong 24 gio).
Céc mau sau khi duge dé ¢ diéu kién khic nghiét duogc cho

vao binh dinh mirc ph hop, xir 1y tuong tu mau thir. Twong
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g v6i timg diéu kién phan huy, chuan bi 2 dung dich
tha 1, 2.

2.5.3. Thdm dinh quy trinh

Theo huéng dan cta ICH véi céc chi tiéu tinh phi hop cia
hé thong, d6 dac hiéu, do tuyén tinh, giéi han phat hién, gioi
han dinh lwgng, d9 chinh xac, d¢ ding va khoang xac dinh.

2.6. Tiéu chuan héa vién nén bao phim hai thanh
phan metformin hydroclorid va vildagliptin

Phan tich trén 03 16 thudc nghién ctru, mdi 16 chon 6 miu,
tir d6 dé xuat mirc chit luong cua timg chi tiéu. Cac chi tiéu
cu thé nhu sau: hinh thirc cam quan, do déng déu khéi luong,
dinh tinh, d¢ hoa tan, tap 1-cyanoguanidin va tap vildagliptin
amid, dinh luong.

3. KET QUA

3.1. Xay dung quy trinh dinh tinh, dinh lugng
metformin hydroclorid va vildagliptin trong ché
pham bang HPLC-PDA

3.1.1. Khdo sdt diéu kién sdc ky
Khdo sdt budc song phdt hién

Dua vao két qua khao sat, chon budc song phat hién dé
dinh lugng metformin hydroclorid va vildagliptin 1an lugt 1a
232 nmva 210 nm.

Khdo sdt pha déng

Lan luot khao sat cac hé dung moi pha dong trén cot séc
ky C18 (250 x 4,6 mm; 5 pum) voi ty 1¢ twong ting nhu sau:
Pha dong 1: Nudc - ACN (50:50); Pha dong 2: Dung dich
H3PO4 0,01% - ACN (50:50); Pha dong 3: Dung dich
H3PO4 0,01% - ACN (90:10); Pha dong 4 dén 8 nhu
Bang 1.

Két qua khao sat cac hé pha dong dugc thé hién trong
Béang 2. Pha dong 8 voi thoi gian phéan tich ngan hon
duge lua chon dé tién hanh cac khéo sat tiép theo. Két
qua khao sat cot sic ky thé hién ¢ Bang 3. Nhu vay diéu
kién sic ky thich hop 1a: cot sic ky InertSustain® C18
(250 x 4,6 mm; 5 pm), budc song phat hién 210 nm
(vildagliptin) va 232 nm (metformin), thé tich tiém
10 pl, nhiét 8¢ cot 30°C, tde d6 dong 1,0 ml/phut va pha
dong 8.
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Bang 1. Chi tiét chuiang trinh rifa giai pha dong 4 dén 8

Pha dong 4 Pha dong 5 Pha dong 6
Théi gian |H3P04 0,01% Thei gian H3PO4 Thai gian Acid formic
. . ACN (%) . ACN (%) . o 1o ACN (%)
(phat) (%) (phat) 0,01% (%) (phut) 0,01% (%)
0 90 10 0 90 10 0 90 10
15 50 50 15 75 25 15 75 25
30 50 50 151 90 10 15,1 90 10
301 90 10 20 90 10 20 90 10
35 90 10
Pha dong 7 Pha dong 8 *Dung dich dém pH 3,0: Hoa tan 0,5 gam natri
— - — - hexansulfonat trong 900 ml nudc tinh khiét, diéu chinh
Thgigian| Dém pH 3,0 ACN | Thdgigian | Bém pH 3,0 o . N . - . .
(ohtt) 0,01% (%)* (%) (ohit) 0,01% (%)** ACN (%) | pH dén 3,0 bang dung dich HsPO4 dam dac, thém nudc|
P e e ° e tinh khiét vita da 1000 ml.
0 90 10 0 90 10 **Dung dich dém pH 3,0: Hoa tan 0,5 gam natri
15 75 25 7 75 25 hexansglfonz?t, 0,5 gam na’tri clorifj trong 900 ml nudc
tinh khiét, diéu chinh pH dén 3,0 bang dung dich HsPO4
15,1 90 10 7 90 10 dam déc, thém nudc tinh khiét vira dt 1000 ml.
20 90 10 10 920 10
Bang 2. Két qua khao sat pha dong
. A e | L .. |Tin hieu dau Thdi gian Iuu Théi gian luu
Pha dong | D6 phangiai | Hé s6 batdéi | B6 nhay (Do tinh khiét pic . . L X . X
do vildagliptin (phut) metformin (phut)
1 - - - Khong dat - - -
2 - - - Khoéng dat - - -
3 Pat Khéng dat - Khong dat - - -
4 Pat Khoéng dat Cao Khoéng dat - - -
5 Pat Khong dat Cao Khong dat - - -
6 Pat Khéng dat Thap Khéng dat - - -
7 Pat Pat Cao Pat On dinh 13,8 8,3
8 Pat bat Cao Pat On dinh 8,6 75
Chu thich: "-" Khéng danh gia
Bang 3. Két qua khao sat cot sic ky
Cot séc ky Kich thudc cot D6 tinh khiét pic Do phan giai Hé s6 bat doi
Cc8 250 x 4,6 mm; 5 um Khéng dat Pat Khong dat
SCX 250 x 4,6 mm; 5 um - - -
C18-SCX 250 x 4,6 mm; 5 um - - -
C18 250 x 4,6 mm; 5 um bat Pat bat
dc18 150 x 4,6 mm; 3 um bat Pat bat

Chu thich: "-" Khéng danh gia
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3.1.2. Thdm dinh quy trinh phén tich

Do dac hiéu: Két qua sac ky dé miu trang (dung moi pha
mau), mau gia dugc khong xuit hién pic ¢6 thoi gian luu
tuong duong voi thoi gian luu ciia metformin va vildagliptin.
Sic ky d6 mau thir va cic mau thir thém chuan xuat hién pic
c6 thoi gian luu tuong duong véi thoi gian luu cla
metformin va vildagliptin trong sic ky d6 cac mau chuan va
chudn hdn hop. Pic metformin va vildagliptin trong sic ky
d6 tinh khiét theo phd UV-Vis (pic metformin: Gi trj Purity
Angle (PA) 0,063 nhé hon Purity Threshold (PT) 0,261; pic

Threshold 0,843). Két qua khao sat @6 dac hiéu dugc minh
hoa ¢ Hinh 1.

3.1.3. Bé tuyén tinh, dé diung, dé chinh xdc

Két qua cho thdy phuong phap dinh luong dat d6 tuyén
tinh véi gia tri r > 0,999 va khoang nong d6 cia metformin
hydroclorid va vildagliptin lan luot 14 39,77 - 159,07 ug/ml
va 19,97 - 79,88 pg/ml. Gia tri RSD ham lugng phéan trim
50 v6i nhan ctia hai hoat chat khong qua 2,0%. Ty 1¢ thu hoi
cta hai hoat chat déu nam trong khoang 98 - 102% véi RSD

. o . . . N . A £ 70
vildagliptin: Gid tri Purity Angle 0,635 nho hon Purity khong qua 2%.
035 :
0,40 | @) ] 4 (b)
Qg 0
035 3 0,307 3
b/ |
0,304 3 i
0,25- [ |
2 | 0,20~ |
0,20 - ]
(| B ‘ 2
0.15 | 018 =
0,10 [ 4 3
1 23 010 | o 3
© Q 1 | 2D
0,059 | 6 N ] 5 | Re |
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Ninutes
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0.00 1,00 2,00 3,00 .00 500 6.00 700 800 9.00 10
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1,80° ) f
040 !
é (e) P (f)
5 1,60- 3
035 3 7
4 1,40 !
0.30 2
2 1,20~ ‘ \
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2 0209 ‘ “ 0.80°
015 o‘so—: E
0,10 [} 040 | - h
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Minutes

Hinh 1. Sac ky d6 cac mau khao sat dé dic hiéu

Hbén hgp chuan - 232 nm (a); H6n hdp chuan - 210 nm (b); Gia dugc - 232 nm (c); Gia dudc - 210 nm (d); Dung dich thif - 232 nm (e); Dung

dich thtr - 210 nm (f)

3.2. Xay dung quy trinh dinh lugng metformin
hydroclorid va vildagliptin trong méi trudng hoa
tan bang HPLC-PDA

3.2.1. Khado sdt diéu kién sdc ky

Gibng diéu kién sic ky dé dinh lugng trong ché pham.
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3.2.2. Thdam dinh quy trinh phén tich

bé ddc hiéu

Két qua cho thdy sic ky dd mau tring (dung méi pha mau),

mau gia dugc khong xudt hién pic c¢6 thoi gian luu twong
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duong v6i thoi gian luu cia metformin va vildagliptin. Sac
ky d6 mau thir va cac mau thir thém chudn xuat hién pic
c6 thoi gian luu tuong duong véi thoi gian Iuu cua
metformin va vildagliptin trong sic ky d6 cac mau chuan
va chudn hdn hop. Pic chinh trong sic ky d6 cua cac miu
chudn va cac mau thir déu tinh khiét theo phd UV-Vis (pic
metformin: PA 0,074 nhé hon PT 0,353; pic vildagliptin:
PA 0,850 nho hon PT 1,983).

3.2.3. Dé tuyén tinh, dé dung, dé chinh xdc

Phuong phap dinh Iwong dat do tuyén tinh vé6i gié trir > 0,999
va khoang nong do ctia metformin hydroclorid va vildagliptin
1an luot 13.39,77 - 159,07 pg/ml va 19,97 - 79,88 pg/ml. Gi tri
RSD d¢ hoa tan cta hai hoat chat khong qué 2,0%. Ty 1é thu
hoi ctia hai hoat chat déu nam trong khoang 98 - 102% véi
RSD khéng qué 2%.

Xay dung quy trinh dinh luong tap 1-cyanoguanidin va
tap vildagliptin amid trong ché pham bang HPLC-PDA

3.3. Khao sat diéu kién sic ky

Khao sat budc song phat hién: Dya vao két qua khao sét,
chon budc song phat hién dé dinh lugng 1-cyanoguanidin va
vildagliptin amid 1an lwot 14 218 nm va 210 nm.

3.3.1. Khdo sdt cét sdc ky

Dua vao két qua khao sat cot sic ky khi xay dung quy trinh
dinh tinh va dinh luong hai dugc chat, ¢t sic ky phu hop
nhét trong truong hop nay 14 cot dC18.

3.3.2. Khado sdt pha déng

Tién hanh thay d6i dung dich acid, dung dich base va dung
dich dém (goi tit 1a dung moéi phan cuc khao sat (B)) véi
chuong trinh gradient c6 d6 phéan cuc giam dan (0-2 phit:
97% B; 2-30 phut: 97% dén 55% B; 30,1-35 phit: 97% B),
str dung cot sic ky dC18 100 A (150 x 4,6 mm; 3 pm). Pha
dong 1: Dung dich H3PO4 0,01% - ACN; Pha dong 2: Dung
dich H3PO40,05% - ACN; Pha dong 3: Dung dich TEA 0,1%
(diéu chinh dén pH 3,0 bang H3PO4) - ACN; Pha dong 4
Dung dich dém phosphat 20 mM (diéu chinh dén pH 3,0
bing HsPO;) - ACN; Pha dong 5: Dung dich natri
hexansulfonat 0,05% (kl/tt) (diéu chinh dén pH 3,0 bang
H3;PO4) - ACN; Pha dong 6: Dung dich natri
hexansulfonat 0,05% (kl/tt), natri clorid 0,05% (kl/tt)
(diéu chinh dén pH 3,0 bang H3POy) - ACN.

https://doi.org/10.32895/hcjm.p.2024.02.05

Bang 4. Két qua khao sat pha dong

Pha |Do tinh khiét| D6 phan | H& sébat | P dn | Do

dong pic giai doi dinh | nhay
1 - Khoéng dat - - -
2 - Khong dat - - -

3 Khoéng dat Pat Khong dat - -

4 Khdéng dat |Khéng dat - - -

5 - Khoéng dat -

6 Pat Pat Pat bat bat

Chd thich: “-" Khéng danh gia

Pha dong 6 dugc lya chon dé tiép tuc diéu chinh pha dong
sao cho thoi gian luu va d phén giai cua 2 tap va 2 dugc
chat phu hop.

Dua vao két qua khao sat, Iya chon pha dong 10 véi thoi
gian phan tich ngén, dat d6 phan giai, do tinh khiét pic, hé s6
bat d6i va thoi gian luu phii hop (1-cyanoguanidin 2,344
phut, metformin 5,801 phut, vildagliptin amid 7,197 phut va
vildagliptin 8,555 phut) (Béng 5).

Nhu vay diéu kién sic ky thich hop 1a: cot sic ky Atlantis®
dC18, 100 A (150 x 4,6 mm; 3 pm), budc séng phat hién
210 nm (vildagliptin amid) va 218 nm (1-cyanoguanidin), thé
tich tiém 20 pl, nhiét do cot 35°C va toe do dong 1,0 ml/phit
va pha dong 10.

3.4. Tham dinh quy trinh phan tich
3.4.1. Pé ddc hiéu

Két qua cho thiy: Tai budc song 218 nm (dinh luong tap
1-cyanoguanidin), sic ky 6 mau tring, mau gia dugc khong
xuét hién pic c6 thoi gian Iuu trong dwong vai thoi gian luu
ctia pic 1-cyanoguanidin va metformin. Sic ky d6 mau thur,
cac mau thir thém chuén 1-cyanoguanidin va cac mau thir
khéc nghiét xuat hién pic tap c6 d¢ phan giai tot (trén 1,5) va
dat d6 tinh khiét pic theo phd UV. Tai budc séng 210 nm
(dinh lugng tap vildagliptin amid), sic ky d6 mau tring, mau
gia dugc khong xuat hién pic c6 thoi gian luu tuong duong
voi thoi gian luu cia pic vildagliptin amid va vildagliptin.
Sic ky dd mau thir, cac mau thir thém chuén vildagliptin
amid va cac mau thir khic nghiét xuat hién pic tap c6 d phan
giai tot (trén 1,5) va dat d¢ tinh khiét pic theo phd UV. Két
qua khao sat d6 dac hi¢u dugc minh hoa ¢ Hinh 2, Hinh 3.
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Hinh 2. Sic ky d6 cac mau khao sat do dac hiéu [Gia dugc - 218 nm (a), Gia dudc - 210 nm (b); Hén hgp chuén - 218 nm (c); Hon hgp
chuan - 210 nm (d); Dung dich thur (1) - 218 nm (g); Dung dich thit (2) - 218 nm (h); Dung dich tht (3) - 210 nm - phoéng to (I); Dung dich

thir (2) thém chudn 1-cyanoguanidin (m)]
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Hinh 3. Sac ky db clia tat ca cac mau khao sat do dic hiéu - diéu kién khic nghiét

Anh sang mat tr&i - Dung dich thi vildagliptin 500 ug/ml (a); Am/Dcf) 6n dinh - Dung dich thir vildagliptin 500 ug/ml (b), Oxy héa - Dung dich
thir vildagliptin 500 pg/ml (c), Nhiét - Dung dich thif vildagliptin 500 pg/ml (d), Anh sang mat trdi - Dung dich thit metformin hydroclorid 1000 pg/ml
(e), Am/Dc} én dinh - Dung dich thit metformin hydroclorid 1000 ug/ml (f), Nhiét - Dung dich thit metformin hydroclorid 1000 ug/ml (g), Oxy héa -
Dung dich tht metformin hydroclorid 1000 pg/ml (h)
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3.5. Tiéu chuan héa vién nén bao phim hai thanh
phan metformin hydroclorid va vildagliptin

3.5.1. D tuyén tinh, dé ding, dé chinh xdc

Két qua thim dinh cho thiy phuong phap dinh
luong dat d6 tuyén tinh v6i gia tri r > 0,998 va khoang
ndng d6 cia 1-cyanoguanidin va vildagliptin amid lan luot
1a 0,052 - 0,261 pg/ml va 0,249 - 1,253 pg/ml. Gia tri RSD
ctia ndng do mAau thir tim lai trong mAu thir gia 1ap twong tmg
do lap lai va d6 chinh xac trung gian khong qua 11,0% [4].
Ty 1& thu hdi cta hai tap chit chit & 3 muc ndng d6 50; 100;
125% so véi ndng do tai gidi han tap theo ICH(3) déu nam
trong khoang 80 - 110% véi RSD khéng qué 11,0% [4].

3.5.1 Gidi han phdat hién (LOD), gidi han dinh
lugng (LOQ)

Ngoai suy tir phan tich hdi quy tuyén tinh cua
l-cyanoguanidin  va  vildagliptin  amid: 1-
cyanoguanidin (LOD = 0,015 pg/ml, LOQ = 0,044
pg/ml), vildagliptin amid (LOD = 0,104 pg/ml, LOQ
= 0,315 pg/ml). Két qua phan tich cho thiy ty sb tin
hiéu trén nhiéu (S/N) tai LOD 16n hon 3 va tai LOQ
16n hon 10. Ngoai ra, két qua phén tich 6 mau tai LOQ
cia l-cyanoguanidin (dung dich thir ¢6 nong do 1-

cyanoguanidin khoang 0,045 pg/ml) va vildagliptin

amid (dung dich thtr c6 ndng do vildagliptin amid
khoang 0,320 pg/ml) ghi nhan gia tri RSD cua dién
tich pic nho hon 11,0% [4].

Bang 5. Pha dong khao sat

Dung dich Dung dich
Thei | Nexansuifonat ~ hexansulfonat
gan|  005% | ACN [Théigian| 005%va WACN
(phuy)| Va natri clorid | (%) | (phat) natorl clorid |(%)
0,05% pH 3,0 0,05% pH 3,0
(%) (%)
Pha dong 7 Pha dong 8
0 97 3 0 97 3
2 97 3 1 97 3
5 85 15 5 85 15
25 55 45 12 55 45
257 97 3 127 97 3
30 97 3 18 97 3
Pha déng 9 Pha déng 10
0 97 3 0 97 3
1 97 3 1 97 3
2 91 9 2 91 9
4 85 15 3 85 15
12 55 45 12 55 45
121 97 3 127 97 3
18 97 3 18 97 3

Bang 6. Két qua kiém tra 3 16 thudc nghién ciiu theo cac chi tiéu va miic chat lugng dé xuat (n = 6)

Chi tiéu Phuong phap phan tich

Két qua phan tich

L6 27RD L6 28RD L6 29RD

Hinh thiic cam quan Quan sat

Vién bao phim hinh bau duc, mau vang nau

D6 déng déu khdi o
Thuc hién theo DBVN V, phu luc 11.3

1162-1173 mg 158 - 1174 mg 1162 -1178 mg

luong mTB =1170,5 mTB = 1165,3 mTB = 1167,8
o So sanh thai gian luu va phd UV clia cac pic ., ., .,
Binh tinh ., o e R bung bung bung
chinh trong sac ky do th va chuan
Metformin hydroclorid 102,1-104,1% 99,8 -101,2% 99,7 -102,3%
D6 hoa tan

Vildagliptin 97,2 - 99,6% 98,5,0 - 101,7% 95,2 - 99,8%
Thyc hién theo
L phuong phap 1-cyanoguanidin BQL BQL BQL
Tap chat lién quan L
HPLC da xay Vildagliptin amid 012 - 014% 01-012% 0,09 - 0,10%
dung

Metformin hydroclorid
Binh lugng

103,5 - 1041% 99,9 - 102,5% 100,1 - 103,4%

Vildagliptin

99,8 - 101,3% 100,0 - 101,8% 99,6 -100,2%

BQL: Dudi gigi han dinh lugng; LOQ: Gidi han dinh lugng (0,01%)

44 | https://www.duoc.tapchiyhoctphcm.vn

https:/doi.org/10.32895/hcjm.p.2024.02.05



Tap chi Y hoc Thanh phé H6 Chi Minh - Dwoc hoc * Tap 27 * S6 2 * 2024

Bang 7. Yéu cau chat Iugng vién nén bao phim metformin hydroclorid 1000 mg va vildagliptin 50 mg

Chi tiéu
ICH Q6A [5]

Muc chat lugng dé xuat

Thuyét minh tiéu chuan

Hinh thiic cam quan

Vién bao phim hinh bau duc, mau vang nau

Theo quan sat thuc té vién nén bao phim thanh
pham.

D6 ddng déu khéi lugng

banh gia theo DBVN V, phu luc 11.3.

Theo quy dinh DBVN V, phu luc 11.3.

Théi gian Iuu va phd UV clia cac pic chinh trong séc ky
dd mau thuf tuong Uing véi thai gian Iuu va phé UV cac

Phudng phap da dugc thdm dinh va dat d6 dac
hiéu, phu hgp dinh tinh 2 dugc chat trong thanh

trén nhan. Panh gia két qua theo DBVN V, phu luc 11.4.

Dinh tinh ) L ¢ e oax s 2

pic metformin va vildagliptin trong sac ky dé mau | pham.

chuén.

Khéng dudi 75% (Q) metformin hydroclorid va | Muc chat Iugng phu hgp véi quy dinh cla
Do hoa tan vildagliptin hoa tan sau 30 phut so véi ham Iugng ghi | DBVN V, phu luc 11.4 va két qua phan tich do

hoa tan thanh pham.

Tap 1-cyanoguanidin va
tap vildagliptin amid

1-cyanoguanidin: Khéng quéa 0,02% so véi ham lugng
ghi trén nhan cua metformin hydroclorid.

Vildagliptin amid: Khéng qua 0,2% so véi ham lugng

MUic chéat lugng dugc xay dung dua trén quy
dinh cla ICH Q3B(3), tham khao muc chat
Iugng thanh pham chiia metformin hydroclorid

ghi trén nhan cua vildagliptin.

va gi6i han tap tinh trén liéu dung t6i da cho
phép héng ngay clia 2 dudc chat.

Dinh lugng
vildagliptin.

95%-105% metformin hydroclorid va vildagliptin so vai
ham lugng ghi trén nhan ctia metformin hydroclorid va

MUc chat lugng dudc thiét 1ap theo két qua
phan tich trén 3 16 nghién cuu.

4. BAN LUAN

4.1. Quy trinh dinh tinh, dinh lugng metformin
hydroclorid va vildagliptin trong ché pham va
trong moi truéng hoa tan

Hau hét céc quy trinh dinh lugng metformin hydroclorid
dd cong bd déu sir dung pha finh 14 cot trao dbi cation
(Partisil SCX), pha dong 1a hdn hop dung dich dém pH 3,0
va dung méi hitu co véi ty 1& dung méi hitu co rat thap
(khong qué 5%) [6-9]. Piéu nay 1a phit hgp boi metformin la
mét base, trong pH acid s€ tdn tai dang cation, trong tac va
bi phén tach bai pha tinh c6 cac nhom acid benzensulfonic.
Tuy nhién, diéu kién nay khong phu hop dé phan tich
vildagliptin vi vildagliptin kém phan cuc hon so véi
metformin, khi sir dung pha dong rat phan cuc, kha ning
vildagliptin dugc rira giai la rat kém; va vildagliptin khong
tan ot trong nudc, do 6 pha dong véi ty 1é dung méi hitu co
thap ciing lam giam kha ning rira giai hop chat nay; voi pha
dong c6 pH 3,0, vildagliptin ton tai dang cation, do d6 bi luu
gitr t6t boi pha tinh c6 nhom acid benzensulfonic. Do do, voi
pha dong va pha tinh nhu trén, phan tich dong thoi

metformin va vildagliptin can thoi gian rira giai rat lau,
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khong phit hop v6i phén tich dinh lwong. Nhan thiy dang ton
tai ciia metformin va vildagliptin & pha dong pH 3,0 1a dang
cation, didu nay goi y viée sir dung mot tic nhan bat cip
cation nham 1am tang kha nang luu gitr metformin trén cot
pha dao va khong tuong tdc qua manh véi vildagliptin. Vi
vay, viéc lua chon pha tinh 1a cot pha ddo va pha dong 1a hon
hop dung moéi hitu co két hop dung dich dém chira natri
hexansulfonat pH 3,0 1a pht hop. Tuy nhién, tir két qua khao
st cho thay kha nang luu gitr ctia pha tinh C18 ddi voi cap
ion metformin-hexansulfonat rét tot, din dén thoi gian luu
ctia metformin kha dai (khoang 8 phut), giai phap dugc dua
ra 1a sir dung mot tic nhan dién ly (mudi natri clorid) giap
can bang lai ndng do anion hexansulfonat trong pha dong, tir
do tang kha nang rira gidi cdp ion metformin-hexansulfonat,
gitp tiét kiém thoi gian ma van dat dwoc kha niang phan tach.
Ly giéi cho viéc lya chon natri hexansulfonat lam tac nhan
bit cip cation 1a do mudi alkansulfonat dwoc coi 1 tac nhan
bt cip cation phd bién va d& bi rira giai bang dung méi hiru
co dé phuc hoi pha tinh ctua c6t pha ddo, mat khac, natri
hexansulfonat 13 mudi it doc tinh nhit trong s6 cac mubi
alkansulfonat, khong c6 canh bao an toan hoa hoc theo phan

loai GHS [10]. Ngoai ra, vi d§ tan cia metformin va
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vildagliptin trong nudc 1a khac nhau, do d6 lya chon chuong
trinh rira giai gradient ting dan ty 1¢ dung méi hitu co nhim
tang kha ning phén tich dong thoi ciing gitip rat ngan thoi
gian phan tich (10 phit). Bén canh d6, mot van dé quan trong
can dugc quan tim trong x4y dyng quy trinh phén tich
ddng thoi metformin va vildagliptin bang phuong phap
HPLC-PDA 1a ham luong cia hai duoc chit nay trong
thanh pham c6 su chénh léch rit 16n (metformin gip 20 lan
vildagliptin), ngoai ra, vildagliptin khong c6 cyc dai hap thu
tai khoang budc séng 210 - 400 nm va do hép thu tai budc
song 210 nm 14 16n nhét, tuy nhién, cudng do héap thy ciing
rat thip va & budc song ngan nay hau hét cac chat déu co kha
ning hap thy do d6 khi & ndng do thap, tin hiéu dap ing s&
kém 6n dinh. Nhiing diéu nay din dén hé qua 1a voi ciing do
pha lodng, miu thir dé dinh luong vildagliptin cho tin hiéu
dap Gmg 6n dinh dong nghia voi viée ndng do ciia metformin
rat cao, cac thong s6 sic ky nhu hé s6 bat dbi hay d6 chon
loc khong dat va ¢6 kha ning vuot qua khoang tuyén tinh
gitta ndng d6 va dién tich pic. Dé giai quyét van dé nay, quy
trinh dinh lwong dé xuét thyc hién phan tich bang hai mau
thir doc 1ap voi hai do pha loang khac nhau cho mdi phan
tich dinh lugng vildagliptin va metformin hydroclorid. Nhu
vdy, quy trinh dinh luong da xay dung sir dung cot sic ky
pha dao thong dung C18, thanh phan pha dong khong sir
dung cac mubi dém vo co, khic phuc duoc nhugc diém hao

mon thiét bi so vdi cac quy trinh phan tich da duoc cong bd.

4.2. Quy trinh dinh lugng tap 1-cyanoguanidin va
vildagliptin amid trong ché pham

1-cyanoguanidin 1a mot hop chét rat phan cuc, tuong tyr
v6i metformin hydroclorid, hdu hét cac chuyén luan quy
dinh kiém soat tap chét nay déu sir dung c0t trao ddi cation
(Partisil SCX) véi pha dong la 100% dung dich dém
phosphat pH 3,0 [6-9]. V6i vildagliptin amid, ddy 1 tap chét
phan huy tur vildagliptin, va c¢6 d6 phan cuc cao hon
vildagliptin. Qua do6 c6 thé dua ra nhan dinh 13 hau hét cac
tap chdt lién quan cua thanh phiam chra metformin
hydroclorid va vildagliptin déu 1a nhimg hop chat phén cuc.
Tir nhdn dinh trén, két hop v6i nhitg ban luan ddi véi quy
trinh phén tich dinh lwong dugc chét, viéc lya chon pha dong
13 hon hop dung méi hitu co va dung dich acid pH 3,0 chira
tac nhan bat cdp ion (natri hexansulfonat) két hop véi tac
nhan dién ly (natri clorid) 1a phu hop d6i véi cac ddi tugng
phan tich. Tuy nhién, nhu da trinh bay & trén,
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1-cyanoguanidin c6 tinh phan cyc cao hon metformin, do d6
trong viéc cai thién kha nang phan tich hai hop chét nay trén
cot sic ky pha dao, d9 phan cuc cta pha dong duoc xem la
yéu t6 quyét dinh. Va quy trinh dugc lya chon da ap dung
chuong trinh rira giai gradient bt ddu bang hé pha dong c6
ty 1¢ dung moi pha nudc cao trong gidi han cho phép trén cot
pha dao dC18 la 97% trong khi ty 1€ nay trén cot pha dao
C18 thong thudng 1a 90%. Diéu nay duoc giai thich 1a do wu
diém cta cot dC18 so véi cot C18 thong thudng 1a dC18 co
kha ning lwu giir cac hop chét phan cyc tét hon va viée loai
bo hoan toan dung mdi hitu co trong pha dong khong lam
anh hudng dén tudi tho cot. Quy trinh phan tich da dugc xay
dung sir dung cot pha dao dC18, 100 A gitip khic phuc dugc
nhugc diém ciia cot pha dao C18, dong thoi thoi gian phan
tich twong d6i ngén (18 phiit) so voi céc quy trinh phan tich
da cong bd [11-13]. Ngoai ra, két qua khao sat budc song
phét hién cho thiy, vildagliptin amid khong ¢6 cuc dai hap
thy trong khoang budc song 210 - 400 nm, dong thoi do
hap thu giam dang ké khi ting do dai song tir 210 dén
220 nm va 1-cyanoguanidin ¢6 cuc dai hap thy & bude song
218 nm va do hap thu giam khi giam d¢ dai song. Mit khac,
1-cyanoguanidin rtra giai khd sém, ngay sau thoi gian chét ciia
cdt, do do, viéc lua chon budc song phat hién & khoang bude
song ngin 210 - 215 nm s& lam cho tin hiéu cia
1-cyanoguanidin bj anh hudng boi tin hi€u dung moéi. Vi
nhiing 1y do trén, phuong phap xay dung lya chon 2 budc soéng
riéng biét dé dinh luong I1-cyanoguanidin (218 nm) va
vildagliptin amid (210 nm) la phu hgp. Quy trinh ciing da
duoc khao sat do dic hiéu trén cac mau phan huy, Kkét qua cho
thdy, quy trinh phan tich phi hop dé phat hién céc tap phan
hity khéc néu c6 trong nghién ciru d6 6n dinh thanh phim.

4.3. Tiéu chuan héa vién nén bao phim hai thanh
phan metformin hydroclorid va vildagliptin

Cin cr quy dinh caia DDVN hién hanh va cac duoc dién
tham chiéu d6i v6i thanh phim chira metformin
hydroclorid va quy dinh ctuia ICH huéng dan vé tiéu chuén
chat lugng ctia thanh pham thudc, cac chi tiéu va mirc chat
luong tuong ung di duoc dé xuit cho thanh pham vién
nén bao phim chtra 1000 mg metformin hydroclorid va 50
mg vildagliptin. Ngoai ra, ddi voi mot s chi tiéu nhur:
hinh thirc cam quan va dinh lugng, mirc chét luong duoc
dé xuat dua vao théng ké két qua phan tich trén 3 16 thanh
phém nghién ciru (n = 6). Bén canh do, vi viéc thiét lap
céc chi tiéu tap phan hay bat ky va tong tap can dya trén
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két qua phan tich ciia cac mau luu d6 6n dinh & diéu kién
cép tdc va dai han, hién tai, viéc khao sat do 6n dinh van
dang duoc thyc hién, vi vay, tiéu chuén chét luong dé xuét
khong bao gdbm mirc chit lwong cho tap phan huy bét ky
va tong tap.

5. KET LUAN

Nghién ctru dd xay dung va tham dinh quy trinh dinh tinh,
dinh lugng metformin hydroclorid va vildagliptin trong moi
truong hoa tan va trong ché pham hai thanh phan
metformin hydroclorid va vildagliptin va quy trinh
dinh lugng tap 1-cyanoguanidin va tap vildagliptin
amid trong ché pham bang phuong phap HPLC-PDA
va dé xuat tiéu chudn chat lugng cho thanh pham vién
nén bao phim hai thanh phan metformin hydroclorid
1000 mg va vildagliptin 50 mg. Tiéu chuan chit lugng
da duoc xay dung 1a co so dé theo ddi d6 6n dinh cua
thanh phdm, ddng thoi tién hanh ghi nhan két qua phan
tich tap chit lién quan va d& xuit muc chat lugng cho
chi tiéu tap phan huay bat ky va tong tap.

Nguén tai trg

Nghién ctru nay khong nhan tai trg.

Xung dot Igiich

Khéng c6 xung dot loi ich nao lién quan dén nghién ctru nay.
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