NGHIEN CUU KHOA HQC

DINH TiNH, bINH LUONG DONG PHAN POl QUANG LEVOCETIRIZIN
CUA CETIRIZIN BANG PHUGNG PHAP HPLC

LE THI HUONG HOA, PO THU TRANG, NGUYEN DANG LAM

1. Pjt van dé

Cetirizin 13 thudc khéng histamin manh thudc thé hé
thir 2 khong gy budn ngu, diung dé diéu tri viém miii
di tmg theo muia hay mén tinh va ching ndi may day tu
phat. Cac nghién ctru da ching minh Levocetirizin 1a
ddng phan ta tuyén cua Cetirizin c6 tinh khang di img
manh, dugc dung nap tdt. Levocetirizin c6 ai luc véi
receptor H1 manh gap doi Cetirizin [5].

Trong Dugc dién My [4] tap ddng phan cua
Levocetiririn dugc dinh luong béng cot L40. O bai bao
nay, ching t6i xin gi6i thiéu két qua nghién ctru dinh
tinh, dinh luong dong phan dbi quang Levocetirizin cua
Cetirizin bang phuong phap HPLC dung cot d6i quang
chiral -AGP.

2. Thyc nghiém
2.1. Thiét bi, dung cu, héa chit, chit chuén
2.1.1. Thiét bi, dung cu
Tt ca céc thiét bj va dung cu phan tich da dugc higu
chuan theo quy dinh ctia ISO/IEC 17025 va GLP.
- My sic ky long hiéu ning cao Shimadzu.
- Can phan tich Mettler c6 d6 chinh x4c 0,01 mg.

- C4c binh dinh muc, cde ¢6 mo, pipet, dlia thuy tinh,
bom tiém, lo dung miu va cac dung cuy thiy tinh c6 do
chinh xac phu hop.

2.1.2. Hoa chdt, chat chudn
- Chét d6i chiéu:

+ Levocetirizin dihydroclorid; Hang san xuét: LGC;
Ham Iugng: 98,5% (khan).

+ Cetirizin dihydroclorid ciia VKN Thubc thanh phd
HO Chi Minh; L6: QT065101112 Ham luong: 99,53%
(khan).

- Dung méi hoa chét: Pat tiéu chuan tinh khiét dung
cho HPLC.

2.2. Déi twong va phwong phdp nghién ciru
2.2.1. Péi twong nghién ciru:

- Siro 1-AL ctia Cong ty FDC Limited An d6 c¢6 cong

thirc bao ché cho 1 1o 30 ml nhu sau:
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Vién Kiém nghiém thuéc Trung wong

Levocetirizin dihydroclorid 15mg
Ta duoc: Natri citrat, Dinatri edetat, Methyl
hydroxybenzoat, Propyl hydroxybenzoat, Ordinary

sugar, Dung dich sorbitol 70%, Glycerin, Acid citric
khan, Mui cam RS 15215, Sunset yellow.

- Méu Placebo c6 thanh phan giéng siro 1-AL nhung
khong chtta Levocetirizin dihydroclorid.

2.2.2. Phuong phap nghién ciru
2.2.2.1. Piéu kién sic ky

- Cot sic ky: Chiral AGP (150 mm x 4,0 mm), 5 pm;

- Pha dong: Acetonitril - Dung dich dém phosphat
pH 7,0 (5:95);

- Detector UV dat tai budc song: 230 nm;

- Téc dd dong: 0,8 ml/ phut;

- Thé tich tiém: 10 pl.

Dung dich dém phosphat pH 7,0: Hoa tan 1,36 g kali
dihydrophosphat trong 1000 ml nu6c, diéu chinh pH 7,0
bang dung dich kali hydroxyd 50%. Loc qua mang loc
0,45 pm.

2.2.2.2. Phuong phap chuin bi mau

- Dung dich thiz: Hat chinh xac 5,0 ml ché pham vao
binh dinh muc 50 ml, thém pha dong vira du dén vach,
lic déu, Loc qua mang loc 0,45 pm.

- Dung dich chuan Levocetirizin dihydroclorid:
Can chinh xac khoang 25 mg chét chuin Levocetirizin
dihydroclorid vao binh dinh mirc 50 ml, thém 30 ml pha
dong, lac cho tan, thém pha dong vua du, lic déu. Hut
chinh xéc 2,0 ml dung dich trén pha loang thanh 20,0 ml
bang pha dong.

- Dung dich chudn Cetirizin dihydroclorid: Can chinh
xac khoang 50 mg chat chuan Cetirizin dihydroclorid
vao binh dinh muc 50 ml, thém 30 ml pha dong, lac
cho tan, thém pha dong vua du, lc déu. Hat chinh xéac
2,0 ml dung dich trén pha long thanh 20,0 ml bing pha
dong.



2.2.2.3. Ung dung cua phuong phap

- Pinh tinh: Dya vao céac tiéu chi:

+ Thoi gian luu: So sanh thoi gian luu cua pic Levocetirizin dihydroclorid thu dugc tir dung dich thtr va pic thu

duoc tu dung dich chuén.

+ Ph6 UV-VIS: Chdng phd UV-VIS cua pic Levocetirizin dihydroclorid trén sic ky @6 thu duoc tir dung dich
thir va dung dich chuan: 2 phd phai twong tmg v6i nhau (danh gia bang hé s6 chdng phd match).

+ Dung dich chuén Cetirizin phai cho 2 pic tich nhau hoan toan (d6 phan giai > 2), trong d6 mot pic c6 thoi gian
luu twong Gng véi thoi gian luu cua pic Levocetirizin dihydroclorid trong dung dich chuén.

- Binh lugng: So sanh dién tich pic Levocetirizin dihydroclorid thu duoc tir dung dich thit voi dién tich pic thu

duogc tur dung dich chuén va ham luong cua chét chuén.
3. Két qua va ban luan [1],[2]
3.1. Tinh thich hop ciia hé thong sic ky

Tién hanh tiém 13p lai 6 1an dung dich chuin Cetirizin & muc 2.2.2.2 vao hé thong sic ky, két qua thé hién ¢

Bang 1.
Bing 1. Tinh thich hop cia hé thong sdc ky
STT R-certirizin Levocetirizin dihydroclorid

Thoi gian luu Dién tich pic Thoi gian luu Dién tich pic

(phut) (mAU.s) (phuy) (mAU.s)

1 10,225 1139773 13,876 1137112

2 10,205 1140310 13,850 1134384

3 10,203 1139655 13,851 1131951

4 10,199 1133929 13,850 1133670

5 10,183 1135338 13,831 1129278

6 10,177 1134468 13,823 1137683
Théng ke tg = 10,199 S, = 1137246 tg o= 13,847 S = 1134013
RSD =0,15% RSD =0,24% RSD =0,12% RSD = 0,25%

Nhu véy hé thong sic ky c6 do 1ap lai tot voi gia tri
RSD cua thoi gian lwu 1an luot 14 0,15% va 0,12% cho
R-cetirizin dihydroclorid va Levocetirizin dihydroclorid
(nhé hon 1%). Gié tri RSD cua dién tich pic R-cetirizin
dihydroclorid va Levocetirizin dihydroclorid twong trng
1a 0,24% va 0,25% (nho hon 2%)).

3.2. Tinh ddic hi¢u

Chung toi tién hanh tiém cic mau sau vao hé thong
sdc ky da lya chon:

- Dung dich placebo: Hut chinh x4c 5 ml mau placebo
vao binh dinh mirc 50 ml, thém pha dong vira du dén
vach, lic déu, Loc qua mang loc 0,45 pm.

- Dung dich thir, dung dich chuén: Xem muc 2.2.2.2.

Két qua phan tich cho thdy: Trén sic ky do cac miu

placebo khong xuét hién pic ¢ thoi gian luu tuong
ung voi thoi gian luu cua Levocetirizin dihydroclorid.
Trén sic ky do ciia dung dich thir cho céc pic c¢6 thoi
gian luu twong ing vadi thoi gian luu cda pic Levocetirizin
dihydroclorid thu duoc tir sic ky do ctia dung dich chuén.
Dung dich chudn Cetirizin cho 2 pic tach nhau hoan toan
¢6 do phan giai R = 3,092 (mdt pic c6 thoi gian [uu tuong
ung voi thoi gian luu cua pic Levocetirizin dihydroclorid
trong dung dich chuén).

Pho UV-VIS cua pic Levocetirizin dihydroclorid thu
dugc tir dung dich 1thtr twong Gng v6i phd cua dung
dich chudn. Chdng phd UV-VIS cua pic Levocetirizin
dihydroclorid thu dugc tir dung dich thir va dung dich
chuén, hé sb twong dwong 13 0,9996. Két qua thé hién &
Hinh 1 va Hinh 2.

2 Tap chi KIEM NGHIEM THUOC - S6 3.2017; Tap 15.(57)
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Bing 2. Két qua khao st dg tuyén tinh ciia

Levocetirizin dihydroclorid

Hinh 2. Chong ph6 UV-VIS ciia pic Levocetirizin
trén dung dich thir va dung dich chudn

3.3. Dj tuyén tinh, khodng xdic dinh

Pha mot diy cac dung dich chuin Levocetirizin
dihydroclorid trong pha dong c6 noéng do tir: 25,22 -
75,65 pg/ml, tién hanh sic ky theo didu kién nhu trén.
Két qua dugc thé hién & Bang 2 va Hinh 3.
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Levocetirizin dihydroclorid
STT Néng d¢ Dién tich pic
(ng/ml) (mAU.s)
1 25,22 549034
2 40,35 943110
3 50,43 1182819
4 60,52 1421149
5 75,65 1786890
Phuong trinh hoi qui y = 24428 x - 55358
H¢ 56 twong quan r=10,9999
Levocetirizin dihydroclorid
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Hinh 3. D6 thi khdo sdt si twong quan tuyén tinh
gitta nong do va dién tich pic cua
Levocetirizin dihydroclorid




Nhu viy c6 sy tuong quan tuyén tinh chat ch& gitra ndng do va dién tich pic ctia Levocetirizin dihydroclorid
trong khoang ndng d6 khao sat véi hé sé tuong quan bang 0,9999.

3.4. Dj chinh xdc

3.4.1. D¢ lap lai

Do lap lai ciia phuong phap duoc danh gia dua trén do 1éch chuan tuong ddi ciia 6 miu thir dwoc phan tich riéng
biét theo qui trinh phan tich & muc 2.2.2.1 va 2.2.2.2. Két qua thé hién & Bang 3. Nhu vy phuong phéap c6 do lap
lai tot v6i RSD 14 0,34%, nhé hon 2%.

3.4.2. Do chinh xdc trung gian
bg chinh xac trung gian duoc danh gia dya trén do 1éch chuan twong db6i ciia 12 mau thir duge phan tich riéng
biét & 2 ngay khac nhau trén cung mét thiet bi. Két qua dugc the hién & Bang 3.
Bing 3. Két qua khao sat dg chinh xdc ciia phwong phdp

Két qua dinh lwong ngay: 1 Két qua dinh lwong ngay: 2

Thiét bi: May HPLC Shimazdu LC-20A Thiét bi: May HPLC Shimazdu LC-20A

Luwong cin chudn: 25,6 mg Luwong cin chuin: 25,8 mg

STT Dign tich pic miu chuin: 1184716 Dign tich pic mdu chudn: 1186783
Thé tich Dién tich pic % Thé tich Dién tich pic %
méu thir (m) (mAU.s) Ham heong | 50 thiie (i) (mAU.s) Ham hegng
1 5,0 1097853 93,5 5,0 1095447 93,8
2 5,0 1093515 93,1 5,0 1095000 93,8
3 5,0 1091430 92,9 5,0 1094987 93,8
4 5,0 1094744 93,2 5,0 1096279 93,9
5 5,0 1095132 93,2 5,0 1093414 93,7
6 5,0 1086966 92,5 5,0 1089561 93,3
Trung binh = 93,1%; n = 6; RSD = 0,34% Trung binh = 93,7%; n = 6; RSD = 0,22%
Két qua dinh lwgng trung binh = 93,4%; n = 12; RSD = 0,45% < 3%

Két qua cho thiy phuong phap c6 do chinh xac cao, d¢ lap lai trong ngay 13 0,34% va 0,22% (n = 6) d6 lap lai
khac ngay 1a 0,45% (n = 12).

3.5. Dg ding

P dung ciia phuong phap dugc dénh gia trén miu ty tao (thém chuan vao nén mau placebo sao cho sau khi xir
1y theo qui trinh phén tich ndng d6 dung dich cudi ciing ciia Levocetirizin dihydroclorid dem tiém sic ky phai nim
trong khoang tir 80 - 120% so voi nong d dinh lugng). Tién hanh & 3 mirc ndng d6 khic nhau, mdi nong do thuc
hién 3 1an. Dua vao ndng d6 va dién tich pic Levocetirizin dihydroclorid ctia dung dich chuén dé tinh dugc lugng
chat chuén tim lai trong mau. Do ding 13 ty 1& phan trim gitra lwong chit chudn tim lai v6i lugng chuin da thém vao
ban dau. Két qua dugc thé hién & Bang 4.

Bing 4. Két qud khao sdat do ding ciia phwong phép

STT Thé tich Luwong chuin Di¢n tich pic ng’ng’chmfn %
méu placebo (ml) thém vao (mg) (mAU.s) tim thdy (mg) tim thiy
1 5,0 1,9227 893483 1,9017 98,9
2 5,0 1,9227 889423 1,8931 98,5
3 5,0 1,9227 893998 1,9028 99,0
4 5.0 2.3876 1117378 23783 99.6
5 5,0 2,3876 1113536 2,3701 99,3
6 5,0 2,3876 1119474 2,3827 99,8
7 5,0 2,8762 1342537 2,8575 99,4
8 5,0 2,8762 1345683 2,8642 99,6
9 5,0 2,8762 1344292 2,8612 99,5
Trung binh = 99,3%; n=9; RSD= 0,42%
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Tir két qua khao sét cho thay phuong phap co ty 1€ thu héi cao tir: 98,5 — 99,8% véi Levocetirizin dihydroclorid,
nhu vdy phuong phap cé do ding tot.
3.6. Khodng xdc dinh

Tir két qua vé khoang tuyén tinh, d6 chinh xac, d6 dung cua phwong phap, cho phép duara két qua khoang xéc
dinh cua phuong phap doi v6i Levocetirizin dihydroclorid tu: 38,45 pg/ml (g v6i 80% nong do dinh lugng) dén
57,52 pg/ml (ing voi 120% nong do dinh lugng).
3.7. Gioi han phdt hién

Pha lodng d?ln dung dich chuan Levocetirizin dihydroclorid 6 muc 2.2.2.2 dén ndng d¢ thap nhat sao cho khi tiém
vao hé thong sac ky tin hi€u thu dugc gap khoang 3 1an so vdi nhieu dudng nén. Gidi han phat hién cia Levocetirizin
dihydroclorid 12 0,31 pg/ml.
3.8. Gidi han dinh lugng

Pha loang (}én dung dich chuan Levocetirizin dihydroclorid ¢ muc 2.2.2.2 dén n(‘A)ng~ do thap nhét sao cho khi
tiém vao hé thong sac ky tin hiéu thu dugc cao gap 10 lan so vdi nhiéu duong nén ma van dat yéu cau vé d¢ ding
va d6 chinh xac. Gidi han dinh luong cua Levocetirizin dihydroclorid 1a: 1,0 pg/ml.
4. Két luan

Phuong phap dinh lugng Levocetirizin dihy@roclorid duoc tham dinh chat 7ché vé tinh dic hiéu, do chinh x4c va
d6 dang, LOD, LOQ. Phuong phap gﬁ duoc tham dinh hoan tofm phu hop dé dinh tinh, dinh lwong Levocetirizin
dihydroclorid trong siro 1-AL, c¢6 thé 4p dung trén cac thanh pham khac cé chira Levocetirizin dihydroclorid.

Tai liéu tham khdo
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3. Bristish Pharmacopoeia (2014).
4. The United States Pharmacopoeia 38 (2015).
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SUMMARY

A HPLC method was proposed to enantiometric Levocetirizine dihydrochloride determination of Cetirizine
dihydrochloride. Chromatographic conditions are as follows: The liquid chromatograph is equipped with a 230 nm
detector, a 150 x 4.0 mm column that contains 5 um packing acid alpha glycoprotein, mobile phase is a mixture of
Acetonitrile and 0.01 M potassium dihydrophosphate buffer solution pH 7.0 (5:95), the flow rate about 0.8 ml/minute,
injection volume is 10 ul, temperature: ambient.

The method was validated about the specificity, linear range, precision, accuracy, LOD, LOQ, and validation results
proved that this method was suitable for determination of Levocetirizine dihydrochloride in sirup.

DINH LUONG PONG THO1 a-KETOVALIN CALCI, a-KETOISOLEUCIN CALCI,
a-HYDROXYMETHIONIN CALCI, a-KETOLEUCIN CALCI VA a-KETOPHENYLALANIN
CALCITRONG CHE PHAM BANG PHUONG PHAP HPLC

NGUYEN THI HOA, MA I{A”NKIEU, TRA?\[ THI BICH VAN, POAN CAO SON
Vién Kiém nghiém thuoc Trung wong

1. Pit van dé Hién nay chwa c6 dang thanh pham két hop cac
duoc chét trén trong cac duoc dién [11,[21,[3].[4].
Mot s6 tiéu chudn co sé co xdy dung phuong phap
dinh luong ddng thoi cac dwoc chat trén phal dung cot
€ - § trao ddi cation nén khong ap dung phd bién dugc. Dé
khéc dung dé phong tranh va dicu tri roi loan hodc suy  dinh lugng dwoc dong thoi cac duge chit trén voi diéu
giam chuyén hoa protein & bénh nhan suy than man. kién tién hanh don gian hon, ching t6i gidi thidu két

Céc ché pham c6 chira a-ketovalin calci, a-ketoisoleucin
calci, o-hydroxymethionin calci, o-ketoleucin calci va
o-ketophenylalanin calci dugc phéi hop véi cac acid amin
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quéa nghién ciru xdy dyung va tham dinh phuong phap
dinh luong ddng thoi a-ketovalin calci, a-ketoisoleucin
calci, a-hydroxymethionin calci, a-ketoleucin calci va
a-ketophenylalanin calci trong ché pham bang phuong
phap HPLC.

2. Thuc nghiém
2.1. Thiét bi, dung cu, héa chit va chit chuin
2.1.1. Thiét bi, dung cu

Di dugc hiéu chuan theo ISO/IEC 17025 va GLP.

- May sic ky long hiéu ning cao Agilent 1260 va
1200;

- Cot Agilent C18 (150 x 4,6 mm; 5 pm);

- Can phan tich Mettler Toledo AB 204 d6 chinh xac
0,1 mg;

- Méy do pH Mettler;

- B6 loc dung cho sdc ky véi mang loc 0,45 pm;

- Cac dyng cu thuy tinh chinh x4c: binh dinh muec,
pipet.
2.1.2. Chat chudn: Chycfn lam viéc do Cong ty Duoc
pham Viét Durc cung cap

- a-ketovalin calci (Ham luong: 99,7% khan; do am:
9,3%);
- a-ketoisoleucin calci (Ham lugng: 99,2% khan; do
am: 10,7%);

- oa-hydroxymethionin calci (Ham luwong: 99,8%
khan; d6 am: 0,1%);
- a-ketoleucin calci (Ham lugng: 100,5% khan; d6
am: 10,6%);

- o-ketophenylalanin calci (Ham luong: 99,5% khan;
do am: 5,6%).
2.1.3. Héa chat thuoc thir

- Acetonitril, amoni oxalat, acid hydrocloric dat tinh
khiét phan tich cua Merck;

- Kali dihydrophosphat, acid phosphoric, acid acetic
dat tinh khiét phan tich cia Scharlau.
2.2. Déi twong va phwong phdp nghién ciru
2.2.1. Péi tirgng nghién ciru
2.2.1.1. MAu thi: Viqén nén bao phim KETOVITAL
do Cong ty Dugc pham Viét Dirc cung cap:

Thanh phén Ham lwong/mét vién
a-Ketoisoleucin calci 67 mg
a-Ketoleucin calci 101 mg
a-Ketophenylalanin calci 68 mg
a-Ketovalin calci 86 mg
a-Hydroxymethionin calci 59 mg

%SlﬁénLa_llc;;a;)(Tuong duong 105 mg
L-threonin 53 mg
L-trytophan 23 mg
L-histidin 38 mg
L-tyrosin 30 mg
Tinh bot ngd 44 mg
Crospovidon 6 mg
Talc 19,57 mg
Colloidal silicon dioxyd 4,4 mg
Magnesi stearat 15 mg
Polyethylen glycol 6000 12,8 mg
Povidon 43,2 mg
Ethanol vd
Lép bao

Eudragit E100 15 mg
Polyethylen glycol 6000 1,5 mg
Talc 7,5 mg
Quinoline yellow 0,3 mg
Titan dioxyd 0,75 mg
Ethanol vd

2.2.1.2. Mﬁq placebo: La mau dugc chuép bitheo cong
thirc bao ché nhung khéng c6 5 hoat chat a-ketovalin
calci, o-ketoisoleucin calci, o-hydroxymethionin
calci, o-ketoleucin calci va a-ketophenylalanin calci
do Cong ty Dugc pham Viét Buc cung cap.

2.2.2. Phuong phap nghién cuu

2.2.2.1. Diéu kién HPLC

- Cot Agilent C18 (150 x 4,6 mm; 5 um) hoac tuong
duong;

- Detector DAD véi budc song phat hién 215 nm;

- Pha dong: Dung dich dém pH 3,0 — Acetonitril =
95:5;

(Dung dich dém pH 3,0: Hoa tan 9,71 g kali
dihydrophosphat (TT) trong 1000 ml nuéc, diéu chinh
pH dén 3,0 + 0,05 bang acid phosphoric (TT));

- Tbc d6 dong: 1,0 ml/phit;

- Thé tich tiém: 20 pl.
2.2.2.2. Chuén bi cac mau placebo

- Placebo 1: Can 0,0831 g placebo trong binh dinh
mirc 100 ml, thém 7q5 ml pha dong, si€u am 30 phut, thém
pha dong vira dua the tich. Loc qua mang loc 0,45 pm.

- Placebo 2 (mdu placebo khong chwa hoat
chat a-ketovalin calci): Can 0,0828 g placebo va

13,2 mg chuin o-ketoisoleucin calci; 11,6 mg chuén
a-hydroxymethionin calci; 20,0 mg chuan a-ketoleucin
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calci; 13,7 mg chuin a-ketophenylalanin calci trong
binh dinh mac 100 ml, thém 75 ml pha dong, si€u &m 30
phuat, dé ngudi, thém pha dong vira du thé tich. Loc qua
mang loc 0,45 um.

- Placebo 3 (mau placebo khéng chita hoat chat
o-ketoisoleucin calci): Can 0,0837 g placebo va
17,2 mg chuan o-ketovalin calci, 11,9 mg chuén
o-hydroxymethionin calci, 20,2 mg chudn a-ketoleucin
calci, 13,4 mg chuan a-ketophenylalanin calci trong
binh dinh mac 100 ml, thém 75 ml pha dong, si€u am 30
phut, dé ngudi, thém pha dong vira du thé tich. Loc qua
mang loc 0,45 pm.

- Placebo 4 (madu placebo khéng chira hoat chait
o-ketoleucin calci): Can 0,0824 g placebo va 17,3 mg
chudn a-ketovalin calci; 13,6 mg chuén o-ketoisoleucin
calci; 11,5 mg chuén a-hydroxymethionin calci;
13,8 mg chuan a-ketophenylalanin calci trong binh dinh
mirc 100 ml, thém 75 ml pha dong, siéu 4m 30 phut, dé
ngudi, thém pha dong vira du thé tich. Loc qua mang loc
0,45 pm.

- Placebo 5 (mdu placebo khong chira hoat cht
o-hydroxymethionin calci): Can 0,0841 g placebo
va 17,4 mg chuan o-ketovalin calci; 13,7 mg chuan
a-ketoisoleucin calci; 20,0 mg chuén a-ketoleucin calci;
13,5 mg chuan a-ketophenylalanin calci trong binh dinh
muc 100 ml, thém 75 ml pha dong, siéu am 30 phut, dé
ngudi, thém pha dong vira du thé tich. Loc qua mang loc
0,45 pm.

- Placebo 6 (mdu placebo khéng chira hoat
chat  o-ketophenylalanin ~ calci: Can  0,0835 g
placebo va 17,4 mg chuan o-ketovalin calci;
13,2 mg chuan a-ketoisoleucin calci; 11,6 mg chuén
o-hydroxymethionin calci; 20,3 mg chudn a-ketoleucin
calci trong binh dinh mrc 100 ml, thém 75 ml pha dong,
siéu 4m 30 phut, d& ngudi, thém pha dong vira du thé
tich. Loc qua mang loc 0,45 pm.
2.2.2.3. Chuén bj cac dung dich chuin va thir

- Dung dich chudn a-ketovalin calci: Can 17,7 mg
chuén a-ketovalin calci vao binh dinh mérc 100 ml, thém
75 ml pha dong, siéu am 30 phit, dé ngudi, thém pha
dong vira du thé tich. Loc qua mang loc 0,45 pm.

- Dung dich chuan o-ketoisoleucin calci: Can 13,0 mg
chuan a-ketoisoleucin calci vao binh dinh mac 100 ml,
thém 75 ml pha dong, siéu am 30 phut, dé nguoi, thém
pha dong vira du thé tich. Loc qua mang loc 0,45 pm.

- Dung dich chudn o-hydroxymethionin calci: Can
11,2 mg chuan o-hydroxymethionin calci vao binh dinh
muc 100 ml, thém 75 ml pha dong, siéu am 30 phut, dé
ngudi, thém pha dong vira du thé tich. Loc qua mang loc
0,45 pm.
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- Dung dich chudn a-ketoleucin calci: Can 20,5 mg
chudn o-ketoleucin calci vao binh dinh mirc 100 ml,
thém 75 ml pha dong, siéu am 30 phut, dé ngudi, thém
pha dong vira du thé tich. Loc qua mang loc 0,45 pm.

- Dung dich chudn a-ketophenylalanin calci: Can
14,1 mg chuan o-ketophenylalanin calci vao binh dinh
mirc 100 ml, thém 75 ml pha dong, siéu am 30 phut, dé
ngudi, thém pha dong vira du thé tich. Loc qua mang loc
0,45 pm.

- Dung dich chudn hén hop: Can 34,0 mg chuan
a-ketovalin calci; 26,2 mg chuan a-ketoisoleucin calci;
23,9 mg chuén o-hydroxymethionin calci; 39,0 mg chuin
a-ketoleucin calci va 27,4 mg chuén a-ketophenylalanin
calci vao binh dinh murc 200 ml, thém 150 ml pha dong,
siéu am dén khi chuén tan hoan toan, dé ngudi, thém pha
ddng vira du thé tich. Loc qua mang loc 0,45 pm.

- Dung dich thir: Céan chinh xac khoang 0,1589 g bot
ché phdm vao binh dinh mic 100 ml, thém 75 ml pha
d6ng, siéu am 30 phut, dé ngudi, thém pha dong vira du
thé tich. Loc qua mang loc 0,45 pum.

3. Két qua va ban luin
3.1. D¢ dac hiéu

- Lan luot tiém dung dich placebo 1, placebo 2,
placebo 3, placebo 4, placebo 5, placebo 6, dung dich
chuan don thanh phan, dung dich chuan hdn hop va
dung dich thir vao hé thong sic ky.

- Két qua cho thay:

+ Trén sic ky dd ciia mau placebo 1: Khong xuit
hién pic nao cé thoi gian luu twong ung véi thoi gian
luu cua cac pic a-ketovalin calci, a-ketoisoleucin
calci, o-hydroxymethionin calci, a-ketoleucin calci va
o-ketophenylalanin calci trén sic ky do ctia dung dich
chuan.

+ Trén sic ky dd cua dung dich chuin hdn hop:
Xuit hién 5 pic twong Ung vé6i o-ketovalin calci,
a-ketoisoleucin  calci, a-hydroxymethionin calci,
a-ketoleucin calci va a-ketophenylalanin calci.

+ Tu cac dung dich chuin riéng biét xac dinh dugc
thr ty rira giai 14n luot cta cac chit nhu sau: a-ketovalin
calci, o-ketoisoleucin calci, a-hydroxymethionin calci,
a-ketoleucin calci va a-ketophenylalanin calci.

+ Trén sic ky dd ctia mau placebo 2, placebo 3,
placebo 4, placebo 5, placebo 6: Khong xuat hién pic
nao c6 thoi gian luu twong Gng vai thoi gian luu cua pic
o-ketovalin calci, o-ketoisoleucin calci, o-ketoleucin
calci, a-hydroxymethionin calci, a-ketophenylalanin
calci trén sdc ky d6 cua dung dich chuan.

Dby phan giadi gitta pic o-ketovalin calci va
a-ketoisoleucin calci 1a 18,19; gitta pic a-ketoisoleucin
calci va oa-hydroxymethionin calci 1la 1,59;



a-hydroxymethionin calci va a-ketoleucin calci la
3,46; a-ketoleucin calci va a-ketophenylalanin calci 1a
11,05.

+Trénsicky dd ciiadungdich thircho 5 pic co thoi gian
luu twong g voi thoi gian luu cla cac pic a-ketovalin
calci, o-ketoisoleucin calci, a-hydroxymethionin calci,
a-ketoleucin calci va a-ketophenylalanin calci trén sic
ky d6 cta dung dich chuén.

+ Phé UV-Vis cua cic pic trén sic ky do dung
dich thir gidng phd UV-Vis cia cac pic o-ketovalin
calci, o-ketoisoleucin calci, a-hydroxymethionin calci,
a-ketoleucin calci va o-ketophenylalanin calci trén sic
ky d6 cua dung dich chuén.

Nhu vdy phuong phép 1a ddc hiéu dé dinh luong
dong thoi a-ketovalin calci, o-ketoisoleucin calci,
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Séc ky db dung dich chuin hdn hop

o-hydroxymethionin calci, a-ketoleucin calci va
a-ketophenylalanin calci trong ché pham (xem Hinh 1).
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Sic ky db dung dich thir

Hinh 1. B¢ ddc hiéu cua phuong phap.

3.2. Dj thich hop ciia hé théng

Tién hanh tiém 6 lan dung dich chuin hon hop. Ghi lai cac SKP, xac dinh cac thong s6 thoi gian luu, dién tich
pic, d phan giai. Két qua khao sat tinh thich hop cua hé thong sac ky thé hién ¢ Bang 1.

Bdng 1. D¢ thich hop cua hé théng

Hoat chit

Thoi gian luu (phut)

Dién tich pic (mAU.s

o-ketovalin calci

3,001; n=6; RSD =0,03%

1643,0; n=6; RSD = 0,05%

o-ketoisoleucin calci

6,744; n = 6; RSD = 0,03%

1222,9; n=6; RSD =0,07%

a-hydroxymethionin calci

7,161; n = 6; RSD = 0,05%

1192,7; n = 6; RSD = 0,04%

a-ketoleucin calci

8,271; n = 6; RSD = 0,04%

2065,4; n=6; RSD =0,05%

a-ketophenylalanin calci

15,331; n=6; RSD =0,07%

5117,3;n=6; RSD = 0,10%

Nhdn xét: Cac két qua trén (RSD

thoi gian luu

<1,0%; RSDg ; <2,0%) cho thy h¢ thong dat yéu cau dé dinh lugng

ddng thoi a-ketovalin calci, o-ketoisoleucin calci, a-hydroxymethionin calci, a-ketoleucin calci va a-ketophenylalanin
calci trong ché phdm. D6 phan giai giita cac pic dat yéu cau (Rs > 1,5).

3.3. Dj tuyén tinh

- Hoa tan mét lugng chinh xac cac chét chuén o-ketovalin calci, a—ketoisoleucin calci, a-hydroxymethionin calci,
a-ketoleucin calci va a-ketophenylalanin calci trong 200,0 ml pha dong dé thu dugc mot ddy cac dung dich chuan

nhu mo ta trong Bang.
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- Khao sat sy twong quan giira y (dién tich pic) va x (ndng do) bang phuong phap binh phuong tbi thiéu, két qua
chung to c6 sy twong quan tuyén tinh chat ché gitta nong do va dién tich pic.
Bing 2. Két qua khao sdt dg tuyén tinh

Hoat chit Khodng tuyén tinh Phuwong trinh hoi quy
y = 10406,8497 x +23,8246
a-ketovalin calci 0,0764 - 0,2342 mg/ml Heé s6 twong quan: r = 0,9997

%Y =1,45%

y =10383,3086 x + 21,2456
o-ketoisoleucin calci 0,0545 - 0,1754 mg/ml Hé s6 twong quan: r = 0,9985
%Y =1,74%

y=9997,4654 x + 20,2131
a-hydroxymethionin calci 0,0578 - 0,1715 mg/ml Hé s6 twong quan: r = 0,9987
%Y =1,69%
y=11574,3236 x + 35,8192
a-ketoleucin calci 0,0827 - 0,2637 mg/ml Hé sb twong quan: r = 0,9995
%Y =1,73%

y =38845,4142 x + 47,8492
a-ketophenylalanin calci 0,0629 - 0,2010 mg/ml Heé s6 twong quan: r = 0,9992
%Y =0,94%

3.4. D dung
- Chuan bi miu chuin hdn hop: Chuén bi nhu muc 2.2.2.2.

- Chuan bi mau thtr: Can chinh xac khoang 0,0826 g placebo va mét lugng chinh xac cac chat chuan a-ketovalin
calci, a-ketoisoleucin calci, a-hydroxymethionin calci, a-ketoleucin calci va a-ketophenylalanin calci vao trong cac
binh dinh mirc 100 ml, thém 75 ml pha dong, si€u am 30 phut, dé ngudi, thém pha dong vira du thé tich d¢ dugc cac
dung dich thtr da biét ndng d6 nhu trong Béng.

M&i mirc néng d6 1am 03 mau. Két qua khao sat do ding duoc thé hién ¢ Bang 3.

Bing 3. Két qua khdo sat dg diing

80% 100% 120% Trung binh
Kha Do lap Kha Do lap Kha D¢ lap Kha Do lap
Hoat chit nang lai nang lai nang lai nang lai
thu hoi | (RSD %) thu hoi | (RSD %) | thuhoi | (RSD %) | thu hoi | (RSD %)
(%) (%) (%) (%)
a-ketovalin calci 99,1 0,59 99,8 0,73 99,0 0,39 99,3 0,63
a-ketoisoleucin calci 100,5 0,82 100,3 1,26 99,9 1,09 100,2 0,97
a-hydroxymethionin calci 99,1 1,02 99,7 1,30 98,9 1,18 99,2 1,07
a-ketoleucin calci 99,7 1,36 100,8 1,52 100,6 1,01 100,4 1,26
a-ketophenylalanin calci 99,6 1,63 99,5 1,63 99,8 0,68 99,6 1,21

Ty 1€ % thu hdi cua a-ketovalin calci, o-ketoisoleucin calci, a-hydroxymethionin calci, a-ketoleucin calci va
a-ketophenylalanin calci ndm trong khoang 98,0% — 102,0% véi RSD < 2%. Vay phuong phap dinh luong dat yéu
cau vé do dung.

3.5. Khodng xdc dinh

Trong phan danh gia d6 dung va do tuyén tinh ctia phuong phap cho thiy tai nong do a-ketovalin calci,
o-ketoisoleucin calci, a-hydroxymethionin calci, a-ketoleucin calci va a-ketophenylalanin calci bang 80% dén
120% so voi néng d6 dinh luong c6 d6 dung, do 1ap lai tt, ndm trong khoang tuyén tinh. Nhu vay khoang xéac dinh
ctia phuong phap 1a trong giGi han tir 80% dén 120% so v&i ndng d6 dinh lugng.
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3.6. D} lp lai

Khao sat trén vién nén bao phim Ketovital voi cac diéu kién sac ky va cach xt Iy mau nhu ¢ myc 2.2.2.1 va

2.2.2.3. Lap lai thi nghiém 6 1an. Két qua dugc trinh bay trong Bang 4.

Két qua & Bang 4 cho thdy phuong phap dat yéu cau vé do lap lai voi cac gia tri RSD < 2,0%.

3.7. D¢ chinh xdc trung gian

Tién hanh trong cting mot phong thi nghiém nhung bai 2 kiém nghiém vién khac nhau va hai ngay phan tich khac

nhau, két qua duoc trinh bay trong Bang 4.

Bing 4. Két qud khao sdt dg chinh xdc trung gian

Hoat chit KNV 1 KNV 2 Giita 2 KNV
a-ketovalin calci 100,35%; n = 6; 99,5%; n = 6; 99,9%; n=12;
RSD = 0,64% RSD = 0,60% RSD=10,71%

o-ketoisoleucin calci 97,2%; n=6; 95.9%; n=6; 96,5%; n= 12;
RSD =0,64% RSD =0,61% RSD =0,93%

a-hvdroxymethionin calci 102,6%; n = 6; 103,3%; n=6; 103,0%; n=12;
ydroxymethio RSD = 0,69 % RSD = 0,77% RSD = 0,79%
a-ketoleucin calci 99,1%; n =6; 98,4%; n = 6; 98,7%; n=12;
RSD=10,92 % RSD = 0,66% RSD =0,85%

a-ketophenvlalanin calci 102,0%; n = 6; 100,2%; n = 6; 101,1%;n=12;
pheny RSD =0,83% RSD =0,87% RSD = 1,23%

Két qua cho thdy phuong phap dinh luong dat yéu cdu vé do chinh xac trung gian voi cac gia tri
RSD (n =12) < 3,0%.
4. Két luan

Phuong phap sic ky 1ong pha dao da duoc thiét 1ap dé dinh lugng dong thoi a-ketovalin calci, a-ketoisoleucin
calci, a-hydroxymethionin calci, a-ketoleucin calci va a-ketophenylalanin calci trong vién nén bao phim c6 chura
5 hoat chat trén, cac acid amin va céc ta duoc. Phuong phép da xay dung sir dung cot Agilent C18 (150 x 4,6 mm;
5 wm) trong qué trinh phan tich. Pha dong 14 dung dich dém phosphat pH 3,0 — Acetonitril (95 : 5); tbc d6 dong
1,0 ml/phut; thé tich tiém 20 pl; detector DAD & budc song 215 nm. Phuong phéap da duoc tham dinh vé d6 dic
hiéu, do thich hop hé thdng, do tuyén tinh, d6 dung, khoang xac dinh, do lip lai va d6 chinh x4c trung gian. Két qua
tham dinh cho thiy phuong phap dugc xay dung hoan toan phu hop cho viéc dinh luong dong thoi o-ketovalin calci,
a-ketoisoleucin calci, a-hydroxymethionin calci, o-ketoleucin calci va a-ketophenylalanin calci trong vién nén bao
phim Ketovital va c6 thé ap dung dinh lugng cac hoat chat nay trong céc ché pham thudc c6 thanh phan twong tu.

Tai li€éu tham khao
1. Bo Y té (2009), Dugc dién Viét Nam, Lan xuat ban thtr tu, NXB Y hoc, Ha Noi.
2. Duoc dién Anh (BP), (2013).
3. Dugc dién Nhdt (JP. 16), (2011).
4. Duge dién My (USP. 38), (2015).
SUMMARY

A reversed-phase liquid chromatography assay method was developed for simultaneous determination of a-Ketovaline
calcium, a-Ketoisoleucine calcium, a-Hydroxymethionine calcium, a-Ketoleucine calcium and a-Ketophenylalanine calcium in
Ketovital coated- film tablet. The method was carried by using an Agilent C18 (150 x 4.6 mm; Sum) column and a buffer pH 3.0
(dissolve 9.71 g Potassium dihydrogenphosphate in 1000 ml of water, adjust pH = 3.0 £ 0.05 with Acid phosphoric) — Acetonitrile
(95 : 5) as mobile phase. The flow rate of mobile phase is 1.0 ml per minute, injection volume 20 ul, analysis was detected by a
DAD detector set at 215 nm. The method was validated in specificity, linear range, accuracy, range and precision. Validation
results proved that the developed method was suitable for simultaneous determination of a-Ketovaline calcium, o-Ketoisoleucine
calcium, a-Hydroxymethionine calcium, a-Ketoleucine calcium and o-Ketophenylalanine calcium assay in Ketovital
coated- film tablet and other products with similar ingredients.
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NGHIEN CUU PINH LUGNG ISOSORBID 5 MONONITRAT
TRONG HUYET TUONG NGU'OI BANG PHUONG PHAP LC-MS/MS

TA MANH HUNG, LE THI LA, HOANG VAN PUC, NGO PUC LIEM

Vién Kiém nghiém thuéc Trung wong

1. Dit van dé

Isosorbid 5 mononitrat  (CHNOg;  KLPT:
191,14 g/mol) dung dé du phong va diéu tri 1au dai ching
dau thét nguc. O muc liéu khuyén nghi st dung 60 mg,
ndng dc_) t01 da trong huyet trong nguoi rét nho, ¢ vai chuc
ng/ml [1]. Do vay, dé xac dinh nong do Isosorbid 5
monomtrat trong cac mau huyét twong ngudi bang cac
phuong phap sac ky voi cac detector thong thuong la
khong kha thi. Tham khao mot s phuong phap phan
tich da duoc cac tac gia cong bd [2], [31.[4], dong thoi
dya trén nguyén ly cua phuong phap sac ky long - khdi
ph6 va do nhay cua thiét bi, chung toi da tién hanh
nghién ciru dinh luong Isosorbid 5 mononitrat trong
huyét tuong nguoi bang phuong phap LC-MS/MS.
2. Thue nghiém
2.1. Nguyén vit liéu

- Chat chudn cua Vién Kiém nghiém thuéc
Trung wong:

+ Isosorbid 5 mononitrat (5-ISMN): Chuan lam viéc,
SKS: WS. 0107224, ham lugng: 99,76%, d6 4m: 0,04%.

+  Cloramphenicol ~ (IS):  chuin DBVN,
SKS: 0203004, ham lugng: 99,75%, do am: 0,04%,
duogc dung lam chuan ndi trong phuong phap phan tich.

- Dung mdéi, hoa chat: Methanol, amoni acetat,
diethylether, cloroform dat tiéu chuan tinh khiét dung
cho phan tich hodc séc ky.

- Huyet tuwong trang Khéng c6 5-ISMN cua Vién
Huyet hoc va Truyen mau Trung uong.

2.2. Thiét bi va dung cu phén tich
2.2.1. Thiét bi

Céc thiét bi dugc quan Iy va hiéu chuan theo cac quy
dinh cuia ISO/IEC va GLP.

- May sic ky long khdi phd Xevo TQD (Waters —
My);

- Can phén tich Sartorius CP224S (Thuy Sy, do
chinh x4c d = 0,1 mg);

- Tu lanh siu -35 °C + 5 °C (Sanyo — Nhat Ban);

- May ly tdm lanh (Sigma 4-16K — btc);

- May loc nudc...
2.2.2. Dung cu: Binh dinh mirc, pipet loai A, dng ly tam...
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2.3. Piéu kién phan tich
2.3.1. Piéu kién sdc ky

- Cot sac ky: C18; 100 x 2,1 mm; 1,7 pm. Nhiét do
cot 40 °C.

- Pha dong: MeOH - dung dich amoni acetat 2 mM
(ty 18 thich hop).

- Tc d6 dong: 0,2 ml/phut.
- Detector: Xevo TQD.
- Thé tich tiém: 5 ul

- Nhiét do autosampler: 20 °C.
2.3.2. Piéu kién khoi pho

Kiéu khéi pho hai 1an (MS/MS), ngudn ion hoa kép
ESI/APCI, cng két ion acetat (CH,COO, m/z = 59) va
quét phd khdi & ché do dién tich 4m. Cac thong sb cua
thiét bi khdi phd dé phat hién 5-ISMN va cloramphenicol
duogc trinh bay ¢ Bang dudi:

Bing 1. Cdc thong sé ciia detector khoi phé ding dé
dinh luong 5-ISMN va cloramphenicol

Chiit phén tich
. B 5-ISMN | Cloramphenicol

Thong s6
Dién thé mao quan (kV) 3,0 3,0
Dién thé tai dau chop thu 1 1
nhén ion (V)
Nhiét do hoa hoi dung
méi (°C) 300 300
Téc d6 khi bay hoi dung
moi (lit/h) 800 800
Téc do khi tai dau chop
thu nhan ion (lit/h) 20 20
Nang luong phan manh ] 10
ion (V)
Ion ban d4u (Dalton) 250 321
Ton hinh thanh (Dalton) 59 152

2.3.3. Phurong phap xit Iy mau

Thém 50 pl dung dich chuén ngi (ndng d¢ chinh xac
khoang 20 pg/ml) vao 0,5 ml mau huyét tvong (HT) da
ri dong & nhiét do phong. Thém 3 ml hdn hop dung moi
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diethylether - cloroform (ty 1¢ thich hop). Lic, ly tam
3000 vong/phut x 10 phat. Hat 2 ml 16p trén, bdc hoi
thu cin, dudi ap sudt giam. Hoa tan cin trong 0,5 ml pha
dong, tiém sic ky.

2.3.4. Phurong phap tinh két qua

Xac dinh ndng d6 5-ISMN ¢ trong cac mau
thir (chua bi€t nong do) dua vao ty 1€ dién tich pic
5-ISMN/IS thu dugc tir sac do cua rp?lu thtr va duong
chuan biéu thi m6i twong quan gitra nong do 5-ISMN co6
trong cac mau chuan vdi ty 1¢ dién tich pic 5-ISMN/IS
cuia mau chuan. Tién hanh tham dinh phuong phap phan
tich theo quy dinh cua US-FDA [5].
3. Két qua va ban luin
3.1. D¢ dic hiéu - chon loc ciia phwong phdp

Bhén tich cac mau HT tréng, mau HT tu tao chira
chuan ndi va 5-ISMN nong d¢ khoang 10 ng/ml theo
phuong phéap da x8y dung va ghi lai sac d6 (Hinh 1, 2).

e A n
]

- e e " 3318 8 110 ]

bt i 17 MM 1B

L (ot et b W | T
B

T

!

M ] a1

L .- —
B oam am B i 13 e im M Bm B RW am  Am

Hinh 2. SKP mau HT trcfng co IS va
5-ISMN nong dé 10 ng/ml

Trén SKP ctia mau HT tréng (Hinh 1), tai cac thoi diém
1,20 va 1,19 phut (trung v6i thoi gian Iuu cua 5-ISMN va
IS trong SKP ctia mau chuéan - Hinh 2) khong xuét hién
céc pic ¢6 cac manh phd khdi m/z =250—59 (5-ISMN) va
m/z = 321—152 (IS). Do vay, phuong phap phan tich c6
do dac hiéu-chon loc véi 5S-ISMN va IS theo cac quy dinh
ctia phuong phép phan tich thuée trong dich sinh hoc [5].
3.2. Puong chudn va khodng tuyén tinh

Phan tich cic miu HT chira chudn ndi va chuén
5-ISMN c¢6 nong d6 khoang 10 ng/ml dén 2000 ng/ml
theo quy trinh da xdy dung. Xac dinh sy twong quan
giita néng do 5-ISMN c6 trong mau va ti 1& dién tich
pic 5-ISMN/IS thu dugc trén SKD bing phwong phap
hoi qui tuyén tinh, st dung hé sb ty trong 1/(ndng do)2.

Két qua xac dinh mdi twong quan nay dugc trinh bay
6 Bang 2.

Hinh 1. SKB mdu HT tring
Bing 2. Két qua tham dinh khodng tuyén tinh ciia phwong phdp
Mdéu chuin b§ diing (%)
R B \ 2 Duwong Duwong Duong Duong

Nong ag (ng/ml) Duong chuin 1 chuin 2 chuin 3 chuin 4 chuin 5

10,1 105,1 101,2 102,1 98,1 102,1

20,2 87,6 96,8 95,4 103,1 94,9

100,9 108,0 99,2 101,4 103,3 99,6

201,8 108,83 108,6 100,9 101,0 109,2

403,7 91,3 106,1 101,7 100,8 103,6

1009,2 106,6 90,2 98,4 96,7 100,5

1513.8 99,5 100,3 99,9 98,0 97,5

2018,3 93,0 97,5 100,2 99,0 92,6

Phuong trinh hdi quy* y=0,0020x | y=0,0021x | y=0,0021x | y=0,0021x | y=0,0020 x

(y=ax+Dh) +0,0026 +0,0002 +0,0033 +0,0013 +0,0014
Hésor 0,9957 0,9980 0,9997 0,9996 0,9983

(*) Ghi chii: x la nong dg 5-ISMN (ng/ml) c6 trong mau; y la ty 1é dién tich pic 5-ISMN/IS
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. Két qua tham dinh cho thiy trong khoang ndng d tir 10’ng/ml dén 2000 ng/rn‘l ¢6 su twong quan tuyén tinh giita
nong do 5-ISMN va ty 1€ dién tich pic S-ISMN/IS v6i hé so trong quan xap xi bang 1.
~ Nong do 5-ISMN xéc dinh tir duong chudn so v6i nong do 1y thuyét déu ndm trong gi6i han cho phép (80-120%
doi vai nong do thap nhat, 85-115% doi véi cac ndng do con lai) theo quy dinh cia phuong phéap phan tich thude
trong dich sinh hoc [5].
3.3. Gidi han dinh luwong dwdi ciia phwong phdp
Phan ticll cac mau HT tring va mau HT chta chuan noi Vé~ chuan 5-ISMN c6 nong q(f) chinh xac khoang
10 ng/ml (mau LLQQ). Xéc dinh nong d9 5-ISMN c¢6 trong cac mau LLOQ tir cac duong chuan tién hanh lam song
song trong cung di€u kién.
Két qua thim dinh gi6i han dinh lwong dudi ciia phuong phéap dugc trinh bay ¢ Bang 3.
Bing 3. Két qua xdc dinh gid tri LLOQ ciia phwong phdp

STT Mau trd'ng Maéu chuén (10 ng/ml)
Dién tich pic Dién tich pic Dign tich pic IS | Néong dj 5-ISMN tim D¢ ding

5-ISMN thay (ng/ml) (%)
1 28 427 17568 10,6 104,8
2 17 442 17952 10,7 106,3
3 18 495 18704 11,6 115,3
4 21 460 18053 11,2 110,5
5 31 464 18300 11,1 109.9
6 38 493 18583 11,7 115,6
TB 26 464 1104

CV (%) 4,0

Dip tng trung binh ciia LLOQ/miu tring 18,2

Két qua thim dinh cho thiy dién tich pic 5-ISMN trong cic mdu LLOQ déu 16n hon 5 1an so v&i dién tich pic tap
¢6 cung thoi gian luu trong cac miu trang. Ty 1¢ giita ndong d6 5-ISMN xac dinh tir duong chuan so v6i ndng do 1y
thuyét ¢ trong cac mau LLOQ nam trong khoang 104,8% - 115,6% (trung binh = 110,4% va CV = 4,0%), d4p tng
yéu cdu gidi han dinh luong dudi ciia phuong phap phan tich thude trong dich sinh hoc [5].

3.4. Xdc dinh do dung, do lap lgi ciia phwong phdp

Tién hanh tham dinh d6 dang, do lap lai trén 5 16 mau LLOQ, LQC, SQC, MQC, HQC chira 5-ISMN ¢6 nong
do ) tuong ng 1la10 ng/ml 30 ng/ml; 180 ng/ml, 800 ng/ml, 1600 ng/ml. Xac dinh ham lugng 5- ISMN ¢6 trong cac
mau bing du’ong chuan phan tich trong cung diéu kién. D6 ding cia phuong phap laty 1€ % glua ndng do xac dinh
dugc so voi ndng do 1y thuyét. Do 1ap lai ciia phuong phap dugc biéu thi bang gia tri CV%. Két qua xac dinh do
dang, do 1ap lai ctia phuong phap dugce trinh bay ¢ Bang 4.

Bing 4. Két qua tham dinh d¢ ding, d6 lap lai trong ngay va khdc ngay

LLOQ LOC sQoC MQC HQC
Do ding, (= 10 ng/ml) (= 30 ng/ml) (= 180 ng/ml) (= 800 ng/ml) (= 1600 ng/ml)
do lap lai

Do dung | CV | Do dung | CV | Do dung | CV | D¢ dung CV | D¢ dung crv
(%) (%) (%) (%) (%) (%) (%) (%) (%) (%)

Trong ngay 99,4 8,2 100,5 3,5 105,0 1,7 99,1 2,1 94,3 2,9

Khac ngay 97,1 7,5 101,6 6,1 103,1 5,2 101,6 3.9 98,1 3.2

Két qua thim dinh cho thiy & cac ndng do thp, trung binh va cao, phuong phéap c6 d6 dung trong ngay va khac
ngay xap xi 100%; d¢ 1ap lai trong ngay va khac ngay véi gia tri CV nho hon 10%.
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3.5. Nghién citu dp én dinh ciia hogt chit trong huyét twong

Tién hanh nghién ctru d6 6n dinh cua 5- ISMN trong HT trén cac 16 mau LQC va HQC. Danh gia d6 6 on dinh
ctia 5-ISMN trong HT bang cach so sanh nong do 5-ISMN c6 trong cic mau dugc bao quan va cac mau co ndng
do tuong tng duoc phéan tich ngay sau khi hoa tan chuén 5-ISMN vao HT trang. Két qua nghién ctru do 6 on dinh
5-ISMN dugc trinh bay trong Bang 5.

Bing 5. Két qua nghién ciru do on dinh ciia 5-ISMN trong huyét twong

Dj on dinh Mau Noéng dé ban diu Noéng dé sau béio % Sai

(ng/ml; n=6) qudn (ng/ml; n = 6) khac

3 chu ki dong - ra LQC 33,1 34,1 3.2%
HQC 1625,2 1797,5 10,6%
Do 6n dinh thoi gian ngan LQC 33,1 29.4 -11,1%
(6 gi0, nhigt do phong) HQC 1625,2 14933 -8,1%
D6 6n dinh trong autosampler LQC 31,9 30,2 -5,1%
(72 gi6/20 °C) HQC 1594,8 9 1590,0 -0,3%
Do 6n dinh dai ngay LQC 33,1 33,0 -0,2%
(-35°C+ -5 °C, 70 ngay) HQC 1625,2 1838,9 13,2%

4. Két luan

Nghién ctru da xay dung dugc phuong phap dinh luong Isosorbid 5 mononitrat trong huyét twong nguoi bang
phuong phap LC-MS/MS. Két qua tham dinh cho thay, phuong phap co gia tri gidi han dinh luong dudi nho
(10 ng/ml); khoang tuyén tinh rong (tir 10 ng/ml dén 2000 ng/ml); do dung dao dong trong khoang 94,3%- 105,0%;
do lap lai voi gia tri CV% nho (1,7%-8,2%), thoi gian phan tich ngan (3,0 phiit cho mdi mau), dap ung yéu cau ddi
v6i phuong phap phén tich thude trong dich sinh hoc cia US-FDA va EMA. Phuong phap da xay dung c6 thé tng
dung trong cac nghién ctru danh gia twong dwong sinh hoc dbi v6i ché phim chira hoat chit Isosorbid 5 mononitrat.
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SUMMARY

A high throughput and specific method using ultra performance liquid chromatography tandem mass spectrometry
was developed for determination of Isosorbide 5 mononitrate in human plasma. The 5-ISMN and IS were extracted from
human plasma by using the mixture of Diethylether and Chloroform. Analytes were chromatographed on a C18 column
(100 x 2.1 mm; 1.7 um) with isocratic elution using detector Xevo TOD. The mobile phase consists of Methanol and
Ammonium acetate solution with suitable ratio. The assay was linear over the concentration range of 10-2000 ng/ml. The
LLOQ was 10 ng/ml. The intra-day and inter-day accuracy were within 94.3% - 105.0%. This method can be used for BE
studies of Isosorbide 5 mononitrate preparations.
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DANH GIA KHA NANG PINH LUONG SILDENAFIL CITRAT
TRONG VIEN NEN BANG PHUGNG PHAP QUANG PHO CAN HONG NGOAI

BUI VAN TRUNG, TRAN TH] BICH VAN, BUI QUOC THAL,

1. Pjt van dé

S6 lugng thude trén thi trudng ngay cang 16n, ching
loai ngdy cang da dang, cac phuong phap phan tich
truyén thong cho két qua chinh xac nhung t6n rat nhiéu
thoi gian.... V6i su phat trién cua khoa hoc va cong nghé,
nhiéu phuong phéap phan tich méi dwoc ng dung khong
nhiing gitp phan tich thuoc nhanh, chinh xac ma cac
thiét bi con co cu tao rat gon nhe, tién dung giup phan
tich thudc ca trong qua trinh san xuat va tai hién trudng.

Nam 2013, Vién Kiém nghiém thudc ™ trién khai
dé tai Nghi dinh thu “Nghién ciru mét s6 phwong phap
phan tich phat hién nhanh thuoc gla s dung cac thiét bi
phé hién dai (Phé Raman, Phé hong ngoai gan chuyén
dang Fourier va phé nhiéu xa tia X-XRD)”.Qua trinh
nghién ctru cho thay phuong phap quang phd Raman ndi
bat 1én vdi kha nang dinh tinh nhanh véi d6 dac hiéu cao
va kha ning phat hién dugc chit trong mau & ndng do
thap [6]. Con phuong phap quang pho can hong ngoai
(NIR) ciing the hién rat nhiéu loi thé boi kha nang dinh
lwong truc tiép v6i do chinh xéac cao [5].

Céc cong b trude d6 chi yéu tap trung vao viée xay
dung cac mo hinh phén tich chung cho cic san pham

TRAN VIETHUNG BOAN CAO SON
Vién Kiém nghiém thuoc Trung wong

nang, do do trén ddi tuong cu thé thi do chinh xac cua
phép phan tich chua cao, két qua phan tich chi mang
tinh chat sang loc [2],[3]. Dé khai thdc thém nhiing
thé manh ctia phuong phap quang phd can hong ngoai,
ching t6i da tién hanh nghién ctru danh gid kha ning
dinh luong ctia phuong phép nay trén mot vai doi tuong
cu thé. Trong bai bao nay, chung t6i tién hanh danh gia
kha nang dinh luong tryc tiép sildenafil citrat trong mot
sO nén vién nén tu tao.

Nhom nghién ctru rat mong nhén dugc sy hop tac
cua cac dong nghiép dang cong tac tai cac phong kiém
tra chat luong cling nhu cac phong thi nghiém cia céc
cong ty san xuat dugc pham trong cd nudc dé danh gia
thém hiéu qua ctia phuong phap quang pho NIR trén céac
mau thuc té.

2. Thyc nghiém
2.1. Nguyén vit liéu va thiét bi nghién ciru
2.1.1 Nguyén vt liéu

- Chét chuén: Sildenafil citrat do Vién Kiém nghiém
thuéc TW san xuat, Ham lugng = 98,35% (nguyén
trang), SKS: WS.0214265.02;

khac nhau cta cing dang bao ché vién nén hodc vién - T4 duogc:

TT Ta dwoc Xuit xir TT Ta dwoc Xuét xir
1 Aerosil Viét Nam 7 | Magnesi stearat Trung Qudc
2 CaHPO, Viét Nam 8 | Natri croscamelose Trung Qudc
3 Cellulose vi tinh thé Viét Nam 9 | Natri lauryl sulfat Trung Quéc
4 Crospovidon Trung Qudc 10 | Povidon Viét Nam
5 HPMC Trung Qudc 11 | Talc Trung Qubc
6 Lactose Trung Qudc 12 | Tinh bt ngo Trung Qudc

2.1.2. Thiét bi

Céc thiét bi sir dung trong nghién ctru da duoc hiéu
chuan theo ISO/IEC 17025 va GLP.

- Méy quang phd can hdng ngoai IS50 NIR ctia hing
Thermo Scientific gbm phén mém OMNIC phién ban
9.2 ding dé do phd; phan mém TQ Analyst phién ban
9.2 dung dé xay dung phuong phéap va dinh luong.

- May quang phd can hong ngoai cim tay Micro
Phazir cia hang Thermo Scientific, phan mém Micro
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Phazir phién ban 4.0 dung dé do phd; Phan mém Method
Generator phién ban 4.0 dung dé xay dung phuwong phap
dinh lugng.

- Can phan tich Mettler d6 chinh xac 0,1 mg.
2.2. Péi twong va phwong phdp nghién ciru
2.2.1. Péi tiegng nghién ciru

Mot s6 vién nén mo hinh ty tao chura sildenafil.

2.2.2. Phuong phap nghién ciru
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2.2.2.1. Nguyén tic chung

Trong phuong phap quang phd NIR, dap tmg phd
NIR cua ca duoc chét va ta duoc 1a kha 16n. Do d6, khi
thay doi ti 18 khdi lugng ciia duoc chat trong nén mau thi
ti 1€ cac dac trung cua dugc chét va ta duge cling thay
d6i theo. Viéc xéac dinh ti 1& (kI/kl) cta dugc chat trong
nén mau dugc xac dinh thong qua mdi lién quan giita ti
1¢ dap ung phd dic trung cua duoc chat va dap tmg phd
dic trung cua ta dugc trong nén mau.

Bing cic phuong phap toan hoa (PCL, PLS, MLR,
PCR), xac dinh duoc moi lién hé tuyen tinh gitta su thay
dbi dac trung phd va ti 18 duoc chat. Sau do tir phd dd
ctia mau phan tich, so sanh véi gid tri phd trong dudng
tuyén tinh vira thlet lap dé quy ra ham luong (kI/k1) ciia
duoc chét, va cudi cung tinh ra khdi luong hoac ham
luong (so v6i nhin) cua duge chét trong mau [4].

2.2.2.2. Diéu kién phan tich

Théng sé May NIR Mady NIR
dé ban cam tay
Ché do do Phén xa khuéch tan | Phan xa khuéch tan
D{ phén giai 8 cm’! 12 cm’!
Dii do 4000 cm™ dén | 4167 cm! dén 6250
10000 cm’! cm’!

2.2.2.3. X4y dung cong thirc va ché tao vién mé hinh

Nghién ctru xdy dung cong thirc bao ché va ché tao
5 loai vién nén mo hinh chiwra sildenafil citrat trén cac
nén mau khac nhau. Nén mau cia céac loai vién mo hinh
dugc md phong theo cong thire cdu tao chung cia cac
thudc vién nén chira sildenafil voi ham luong sildenafil
citrat trong mdi vién tuong duong voi khoang 100 mg
sildenafil. Pong thoi, trén mbi nén mau ché tao thém
vién c6 ham luong sildenafil thay d6i xung quanh ham
luong vién mé hinh dé sir dung xay dung va tham dinh
cac quy trinh phan tich.

Bén chét cua phép dinh luong la xac dinh ti 1€ khéi
luong cua duoc chat trong nén mau, tir ti 1& khéi lugng
4y va khoi luong vién c6 thé quy nguoc ra ham lugng
sildenafil thuc té trong vién. bé dam bao d6 6n dinh
va chinh xac ctia phép do, cac vién nghién ciu dugc
ché tao véi khéi luong khoang 500 mg, con ham lugng
(kl/kl) cua sildenafil trong cic mau vién van dam bao
dung nhu da dy kién.
2.2.2.4. Xay dung quy trinh phéan tich

- Xac dinh khoang ham luong tuyén tinh can khao
sat. Xay dung cac vién nén cd ham lugng sildenafil
citrat thay ddi xung quanh ham lugng ciia vién mé hinh
trén ting nén ta duoc twong Gng.

- Khao sat cac phuong phap toan hoa dé wa chon phuong
phap phtt hop cho viée xay dung dudng chudn dinh luong.

2.2.2.5. Panh gia quy trinh phan tich

Panh gia do tuyén tinh; d6 dic hiéu; 46 dung va do
1ap lai cia quy trinh phéan tich.
3. Két qua va ban luin
3.1. Vién mé hinh

Cong thirc cac vién m6 hinh duoc xay dung dya trén
nén ta dugc co ban cua vién nén, gébm cac ta dugc nhu
don, ra, dinh, tron... Ham lugng (kl/kl) cua sildenafil
citrat trong cong thirc cac vién mo hinh dugc thé hién
trong Bdng 1.

Bdng 1. Ham luong sildenafil citrat trong cong
thiec cdc vién mo hinh

T Tén cong thurc Ham lwong (% kl/kl)
1 Cong thuc 1 25,25

2 Cong thirc 2 24,36

3 Cong thuc 3 25,45

4 Cong thuc 4 24,93

5 Cong thic 5 23,41

3.2. Quy trinh phdn tich

Do ham luong (kl/kl) sildenafil citrat & cac cong thure
vién mo6 hinh 1a khoang 25%, dé dam bao do chinh xéac
cho phép do, lwa chon 5 diém ham luong tuong tng 1a
5%, 15%, 25%, 35% va 45% dé xay dyung duong tuyén
tinh. Mdi diém ham luong do phd cua 5 vién.

m

o el &
= =
]

Leg VR or Absorbance

e T R I T
1 L] el 1003 00 200 Fraa] Tl Faie
Wavalaagan (nm)

Hinh 1. Phé dé NIR thu duwoc tir cdc n(fng do khac
nhau trén nén vién nén cong thuc 1 bcing may cam tay

Phé thé thu dwoc ¢ Hinh 1 cho thay vi quang trinh
giita cac 1an do trong ché do phan xa khuéch tan 1a khac
nhau nén cudng d6 phd thu dugc ciing khac nhau nén
két qua chong phd cho thay cudng do phd & cac nong do
do khac nhau 1a khac nhau, cudng d6 phd giita cac lan
do lién tiép cua cung mot ndng dod ciing khac nhau déng
ké. Do d6, rat kho co thé tim duge mbi lién quan nhét
quén gilra dap Gng phd va ndng d6 chit phan tich.

Dé c6 thé xay dung duoc phuong phéap dinh luong
can phai c6 sy can thiép cua cac perO’ng phép toan hoa.
Trudc tién, do 1a cac phuong phap tién xtr Iy phd. Nhom
nghién ctru da khao sat trén nhiéu phuong phap tién xur
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1y phd khac nhau, va di chon ra dugc phuong phap thich hop, tién xir Iy phd bang dao ham bac nhat. Sau dao ham,

phé @ ciia ctia cac mau di dugc sip xép lai, dd xuat hién mot sé vi tri ma dap Gng phd thay doi theo sy thay doi

cia ham luong sildenafil citrat trong mau (Hinh 2). Cac vi tri nay dinh huéng cho viéc lya chon cac vi tri phé dé

xay dung phuong phép dinh luong.
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Hinh 2. Phé dao ham bdc 1 cia cdc ph(f do thu dwoc ¢ Hinh 1

Budc tiép theo, lua chon cac phuong phap xdy dyung
duong chuan dinh lugng. Trong cac phuong phép toan
hoa dugc sir dung dé xdy dung duong chuan (hdi quy
thanh phan chinh (PCR), hdi quy tuyén tinh da bién
(MLR) va héi quy tuyén tinh timg phan (PLS)), ching
to61 chon phuong phap PLS vi n6 tién hi¢u chinh va truc
quan hon. Hinh 3 1a dudng chuan dinh luong dai dién
cho cac dudng chuan ma ching toi da xay dung.
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Hinh 3. Puong chudn dinh lwong sildenafil citrat
bang mdy cam tay trén nén vién mé hinh cong thirc 1
dwge xdy dung bang phwong phdp PLS

Lam twong tu cho cac nén mau khéc, quy trinh duoc
thuc hién nhu nhau trén ca may dé ban va may cam tay.
Két qua vé duong tuyén tinh thu dugc nhu sau:

Bing 2. Hé s6 tiwong quan tuyén tinh ciia cdc
quy trinh phdn tich

Tén vién mé hinh | Mdy dé ban | Mady cam tay
Cong thue 1 1,0000 0,9997
Cong thirc 2 0,9999 0,9995
Cong thirc 3 1,0000 0,9998
Cong thuc 4 1,0000 0,9997
Cong thirc 5 1,0000 0,9992

Puong tuyén tinh di xay dung ciing chinh 1a co s¢
ddi chiéu pho dé tinh toan ra ham lugng chat phan tich &
cac ndng d6 khac nhau.

3.3. Danh gida quy trinh phdn tich
3.3.1. Panh gid dé tuyén tinh

Két qua danh gia do tuyén tinh dugc trinh bay &
Bdng 2. Céac quy trinh phén tich da xay dung c6 hé so
tuong quan R rat cao (trén 0,999) va hé so tuyén tinh ctia
may dé ban cao hon may cam tay.

3.3.2. Danh gia do dac hiéu

Két qua kiém tra ham luong sildenafil citrat trong cac
nén placebo duoc trinh bay trong Bang 3. Mbi két qua thu
duoc 1a gia tri trung binh cia 3 1an dinh lugng lién tiép.
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Bing 3. Két qua khao sat dg dic hiéu ciia cdc quy
trinh dinh lvong

i Ham lugng % Ham lwong %
Thir tw I 2 co2

: (May dé ban) (May cam tay)
Cong thuc 1 0,10 0,08
Cong thirc 2 0,05 0,07
Cong thirc 3 0,11 0,06
Cong thuc 4 0,06 0,04
Cong thirc 5 0,05 0,08

Tu bang trén, gia tri 16n nhit thu duoc 1a 0,11%
(kl/kl) twong tng voi khoang 0,45% so voi ham lugng

sildenafil citrat c6 trong vién. Nhu vay, cdc quy trinh
phan tich da xay dung dap ng dugc yéu cau vé do
dac hi¢u cta cac phuong phap dinh lugng thong thuong
(anh huong cua nén placebo khong qua 2,0%) [1].

3.3.3. Danh gia do dung va do lap lai

Dbi voi mdi nén mau, tiép tuc xdy dung thém cac
vién c6 ham lugng 15% va 35% (kl/kl). St dung cac
quy trinh d3 x4y dung dé kiém tra ham luong cac vién
vira ché tao va cac vién mé hinh twong tng & mdi cong
thirc. Mdi diém ndng d6 kiém tra 05 vién danh gia do
lap lai va sai $6 so voi lugong chuén d3 st dung dé ché
tao vién.

Bing 4. Két qua dg diing va do ldp lai ciia phwong phdp

Vien HL thye HL Ma: dé {’)d" RSD HL MdJ;Cé”i “ RSD

mo hink %) %) %9 %) %) % %)
15,07 15,05 0,02 0,39 14,74 0,33 1,19

Cong thic 1 25.46 25,48 0,04 0,18 2532 0.12 1,01
35,03 34,82 0,21 1,78 35,05 0,02 0,89

15,03 15,34 0,31 1,34 15,10 0,07 2,07

Cong thirc 2 24,38 24,32 0,06 0,96 24,15 0,23 1,86
35.01 34.90 0.11 0,64 34.89 0.12 175

15,01 15,05 0,04 0,92 15,05 0,04 1,33

Cong thirc 3 25,15 25,07 0,08 0,25 25,26 0,11 1,64
34,99 34,97 0,02 0,41 34,96 0,03 1,00

15,08 15,33 0,25 0,22 15,09 0,01 1,54

Cong thirc 4 25.41 2536 0,05 0.11 2535 0,06 135
35,00 34,95 0,05 0,26 35,22 0,22 0,63

15,00 14,90 0,10 1,67 14,69 0,31 1,18

Cong thuc 5 24,86 25,01 0,15 0,18 24,92 0,06 0,95
34,97 34,97 0,00 0,00 35.00 0,03 0.90

Két qua danh gia d6 dung va do lap lai & Bang 4 cho
thay rang:

+ Sai s6 tuyét dbi trung binh (ham lugng % kl/kl) ciia
tat ca cac quy trinh trén ddi voi may dé ban 14 0,10% va
trén may cam tay 14 0,12%. Sai s6 tuyét d6i 16n nhat trén
may dé ban 1a 0 ,31%, trén may cam tay 1a 0,33%. St
dung phép so sanh thong ke t-test cho hai day gia tri sai
sO trén. Két qua cho thay, véi d6 tin cdy 1a 95% thi sai
sO phén tich cac mau thudc trén gitta may dé ban va may
cam tay khac nhau khong c6 y nghia thong ké.

+ Sai s6 tuyét ddi ¢ cac diém ham luong 1a kha tuong
ddng, song do ham lugng tuyét ddi cua sildenafil citrat
trong cac diém ndng do6 1a khac nhau nén sai sé tuong
dbi ¢ cac diém ham lugng ciing khac nhau. Cac diém
ham luong cao c6 sai s6 twong dbi nho va nguoc lai.

Tuy nhién, trong cac quy trinh xdy dung duogc thi sai s6
twrong ddi 16n nhét ciing chi khoang 2%,céc quy trinh di
xay dung dap tng yéu cau vé d6 dung cta phuong phap
dinh luong thudc thong thuong [1].

+ Trung binh d¢ 1éch chuén tuong dbi cua cac két
qua trén may dé ban 1 1,47% va trén may cam tay la
1,99%; d 1éch chuin tuong d6i 16n nhit cua may dé ban
1a 1,78% trong khi d6, cia may cam tay 1a 2,07%. Nhu
véy, d6 1ap lai trén may dé ban tot hon may cam tay va
tat ca cac quy trinh déu dap ung yéu cau vé do lap lai cia
céc phuong phap dinh luong thude thong thudng [1].
3.4. Ban lugn

- Nho ap dung cac phuong phéap toan hoa, phd can
hong ngoai da tré thanh phuwong phap phan tich rat hiru

18 Tap chi KIEM NGHIEM THUOC - S6 3.2017; Tap 15.(57)



ich. Trudc tién, toan hoa giap xur 1y dir liéu do sy khong
6n dinh vé& quang trinh ctia ky thuat do phan xa khuéch
tan gy nén, bién cac dit liéu tan mac, 16n x0n thanh cac
dir liéu giau thong tin. Qua d6, phd can hdng ngoai vira
c6 thé sir dung dé dinh tinh, vira c6 thé sir dung dé dinh
luong. Thém vao d6, nho toan hoa, mbi lién hé gilia cac
dir liéu phd va cac thanh phan chit phén tich dugc thé
hién rd rang, truc quan hon. Sau khi xir 1y toan hoa, bang
mit thuong ngudi ta van nhan ra va danh gia dwoc moi
lién hé nay, qua do danh gid dugc thanh ph?m va tinh
trang ctia mau phan tich. Va cudi cing, mo hinh dinh
luong hoan chinh véi d6 chinh xac cao da dugc thiét 1ap
nho céc thuét toan toan héa. Cung voi sy phét trién cia
cong nghé phan mém, toan hoa di duoc ap dung triét dé
tir khdu xdy dung phuong phap dén danh gia két qua.
Do d6, két qua mo hinh phan tich va két qua phan tich
khach quan hon.

- Phé can hdng ngoai 12 phuong phap phan tich c6
tinh wu viét vi do chinh x&c ctia phuong phap khong
thua kém gi cac phuong phap phan tich thong thuong,
d6i v6i mau thude dang vién nén va vién nang ndi
chung, ddi voi cac miu vién nén chira s11denaﬁ1 c1trat
noi riéng, day 1a phuong phap phén tich truc tiép, rat it
phai chuan bi mau, d& tn thoi gian, qua trinh phan tich
khong qua nhiéu giai doan nén it bi anh hudng boi cac
yéu t khac, khong phai kiém soat nhidu khau. Ngoai ra,
khi phén tich khong ton dung méi hoa chit nén tiét kiém
chi phi phén tich, d& anh huéng dén méi truong. Pic

biét 1a thiét bi cam tay c6 do chinh x4c ciing cao, c6 thé
sir dung dé dinh lugng thudc tai hién trudng hodc ¢ cac
khéu trong qua trinh san xuét duoc.

- Cac quy trlnh chung toi da xay dung chi khéo sat
trén mot sé nén mau ty tao, tuy nhién day 1a md hinh
chung co6 thé su dung cho tAt ca cac hoat chit va cac
nén méiu khac. Céc nghien cuu vi€c tng dung phuong
phap quang phd can hong ngoai trong phan tich thuoc sé
tlep tuc dugc chung t6i cong bd thém trén céc s tap chi
tiép theo.

4. Két luan

Bai bao danh gid kha ning dinh luong truc tiép
sildenafil citrat trong vién nén bang cach xay dung va
danh gia 5 quy trinh dinh lugng sildenafil citrat trén 5
nén mau vién nén ty tao twong tmg. Cac quy trinh phan
tich dwgc xay dung trén ca thiét bi quang phd NIR dé
ban va cam tay két hop véi cac thuat toan xur Iy sb lidu
da bién. Cac quy trinh da xay dung c6 d6 dac hiéu, do
tuyén tinh, d6 dung va do lap lai cao. Nhu vy, bai bao
gop phan 1am sang t6 thém ring phuong phap quang
phd can hong ngoai khong nhimng c6 thé dap tmg duoc
cac yéu cau cua mdt phuong phap dmh lugng thube
thong thudng, ma con c6 wu thé hon vé kha ning phan
tich nhanh, truc tiép, it chuan bi mau va khong str dung
dung méi, hoa chét. Phuong phap nay vira c6 thé duoc
tmg dung dé kiém tra, giam sat chét lugng thudc trong
qué trinh san xuét, cling nhu Gng dung dé kiém tra chat
lwong thudc trén thi truong.
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SUMMARY

This experiment was carried out by the assessment on five procedures for directly quantifying Sildenafil citrate in five matrices
of respective tablet models. These procedures executed by diffuse reflectance technique by using both benchtop and handheld
equipment. The linear models were created from five concentrations around the concentration of Sildenafil citrate in each matrix,
and each concentration included five samples by using Savitzky-Golay derivatives algorithm and partial least squares (PLS)
regression algorithm. NIR spectra were measured by using Thermo IS50 NIR with the resolution is 8 cm™ in the range from
4000 cm™ to 10000 cm™ and Micro Phazir with the resolution is 12 cm! in the range 4167 cm™ — 6250 cm!. Assessment
results from each procedures showed that the influences of excipient matrix on the Sildenafil citrate were not more than 0.11%
(weight/weight); the correlation coefficients (R) were above 0.9992; the relative standard deviations (RSD) were lower than 2.0% in
repeatability; and the differences between the investigated concentrations and the added concentrations were not more than 0.33%
(weight/weight). The results also indicated that the repeatability on benchtop equipment was better than the repeatability
on handheld equipment. This study once again proved that NIR method satisfy accuracy requirement of common analytical
method, but more efficient because it is the direct, non-destructive method.
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THAM DINH PHEP THU GIGI HAN NOI DOC T6 VI KHUAN
THEO PHUONG PHAP TAO GEL TRONG CHE PHAM THUGC TIEM

1. Pit van dé

Kiém soat tinh an toan cua thudc, nhit 1a dbi vai cac
ché pham tiém truyén dang duoc quan tam dic biét trong
cong tac kiém tra chit lwong thube. Cac chi tiéu lién
quan dén tinh an toan cua ché pham thuong dugc quy
dinh trong cic dugc dién bao gdom: tap chat lién quan,
d6 vo khuan, doc tinh bat thuong, chit gay sot hay noi
doc tb vi khudn. Trong do, chi tiéu ndi doc té (NDT) vi
khudn dang dan dan thay thé chi tiéu chit gdy sét nham
danh gia kha ning gay sbt ciia cac ché pham. Nguyén Iy
cua phép thtr ndi doc t6 vi khuén 1a sy tao gel cua thube
thir LAL (Lymulus amebocyte lysate) v&i ndi doc t co
trong mau thir. C6 3 phuong phap phd bién dé thir noi
doc t6 vi khuan 1a phuong phép tao gel, phwong phap do
dd duc va phuong phap so mau [1],[3],[4]. Trong d6, xac
dinh gi6i han ndi doc té vi khun bang phuong phap tao
gel 1a phuwong phap don gian, dé thyc hién, it ton kém do
dau tu may moc it nén duogc st dung rong rai nhit hién
nay. Pay con la phuong phap trong tai dugc quy dinh
trong cac duoc dién khi c6 sy nghi ngd vé két qua. Mic
du thir ndi doc td 1a mot trong nhiing chi tiéu quan trong
lién quan dén tinh an toan cta san phim nhung hién nay
trong cac hd so ding ky thude, dic biét 1a cac hd so cua
thude trong nudc, viéc tham dinh chi tiéu nay hau nhu
chua dugc thye hién. Thyce trang trén mot phén la do tai
liéu huéng dan vé tham dinh noi doc t6 con chua dugc
phé bién rong. Do d6, trong nghién ctru nay ching toi
tién hanh “Tham dinh phép thie gioi han noi doc 16 vi
khudn bang phwong phdp tao gel trong ché pham thuéc
tiém” nham godp phan hudng din cic co s san xuit co
thé xay dung va tham dinh chi tiéu noi doc td vi khuan
cho san phim ctia minh.

2. Thyc nghiém
2.1. Thiét bi, dung cu, héa chit va chit chuin

2.1.1. Thiét bi, dung cu
Pi dugce hiéu chuén theo ISO/IEC 17025.

- Budng thdi khi sach Sanyo MCV-B131F(T);

- Micropipette eppendorf reference;

TRAN TH] THANH HUE, NGUYEN TH] HONG VINH,

NGUYEN THI LIEN, NGUYEN PANG LAM

Vién Kiém nghiém thuéc Trung wong

-Tu séy Memmert;

- May 6n nhiét eppendorf c6 kha ning duy tri nhiét
do 637+ 1°C;

- Mdy do pH Metrohm;

- Céc dng nghiém, dau pipet bang chit déo: ding loai
khéng c¢6 NDT va chi dung mot lan;

- Céc dung cu thuy tinh: 6ng nghiém nhé 1 ml, cbc
¢6 mo duogc loai bo chit gay sbt bang cach say ¢ 250°C
trong it nhét 30 phit.

2.1.2. Thudc thir - Chat chudn

- Nuéc BET (Bacterial endotoxins test, khong chira
noi doc té);

- Bo
pyrogent ™ plus US license No 1775. Hing san xuat:
Lonza -My; Lo6: 000046603 1.

thudc thar Limulus amebocyte lysate

. Limulus amebocyte lysate pyrogent ™ 1,8 ml.

L6: 0000422255, B9 nhay: 0,125 EU/ml.

. Chuan E. Coli 055 B5 endotoxin L6: 0000396591.
2.2. Péi twong va phwong phdp nghién ciru
2.2.1. Béi turgng nghién ciru

Vinphyton 10 mg (Vitamin K1 10 mg/ml)

L6: 020616 NSX: 05/06/16 HD: 05/06/18

Noi san xuit: Coéng ty C6 phan Dugc phdm Vinh
Phuc.
2.2.2. Quy trinh thir giGi han néi doc t6 vi khudn bang
phuong phap tao gel

Nguyén 1y: Dya trén su tao gel cua thude thir LAL
v6i ndi doc t6 6 trong mau thir. Phuong phap nay kiém
tra xem luong ndi doc t6 trong mau thir ¢6 16n hon giGi
han quy dinh hay khong.
2.2.2.1. Chuén bi dung dich thir

Pha lodng dung dich miu thir v6i nuéc BET dén do
pha lodng thich hop dwa vao gidi han ndi doc t6 (EL) va
d6 nhay (V) cua thudc thir LAL theo cong thirc sau:
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Gi6i han noi doc t6 (EL) x ndng do dung dich thir

Do pha loang t6i da (MVD) =

2.2.2.2. Thude thir LAL va chuan ni doc 6
Pugc pha lodng véi nude BET theo hudng din cua nha san xuit.

2.2.2.3. Tién hanh
Chuén bi cac dung dich A, B, C, D theo bang sau:
Bing 1. Bé tri thi nghiém thir giGi han ndi déc t6 bang phwong phdp tao gel

Dung dich Néng dp néi dpc to So6 ong Ghi chii
thém vao
A 0/dung dich thir 2 Mau thir & d6 pha loang < MVD
B 2A/dung dich thi 2 NDT pha trong dung dich thir: kiém soat am tinh gia
C 20/nuéec BET 2 Chuan NDT pha trong nuéc BET: dbi chimg duong tinh
D Nude BET 2 béi ching am tinh, kiém soat diéu kién tién hanh

Giai doan phan tng: Cho vao mdi 6ng nghiém 0,1 ml céc dung dich A, B, C, D va 0,1 ml thudc thtt LAL. Lic
nhe ong nghiém 2-3 gidy sau d6 1 ¢ 37°C £ 0,1°C trong thoi gian 60 = 2 phut. Poc két qua sau khi vira da thoi gian.
Lay nhe ong nghi¢m ra khoi budng 0, nghiéng dau 6ng nghi¢m tur tir dén 180°.

- Néu dich thir trong 6ng nghiém tao thanh gel khong bi chay ra khi nhe nhang déc nguoc 6ng nghiém thi két
qua la duong tinh.

- Néu khong tao thanh gel hodc gel bi chay lodng thi két qua 1a am tinh.

Nhdn dinh két qua: Phép thir co gia tri néu ca 2 dng cua dung dich B va C déu cho két qua duong tinh va dung
dich D am tinh.

- Mau thir dat yéu cau néu két qua am tinh & ca hai ng nghiém cta dung dich A.

- Mau thir khong dat yéu cau néu két qua duong tinh ¢ ca hai dng nghiém cta dung dich A.

- Néu hai dng cua dung dich A cho két qua khac nhau, mot dng dwong tinh va mot dng 4m tinh thi 1am lai phép
thir. Mau thur dat yéu cau néu ¢ lan thir hai cd hai ong déu cho két qua am tinh.

2.2.3. Pé cwong tham dinh
2.2.3.1. Kiém tra pH ctia mau thir
- Tinh d6 pha lodng t6i da (MVD) clia méu thir theo muc 2.2.2.1.

- Pha lodng miu thtr v6i nude BET dé thu dugc diy dung dich thir tuong tng v6i do pha loding MVD/8, MVD/4,
MVD/2, MVD.

- Tién hanh do pH cta diy dung dich trén.
- Yéu cau pH mau thir trong khoang 6 — 8.
2.2.3.2. Kiém tra do nhay cua thubc thir LAL
Chuén bi ddy dung dich chuin ndi doc té trong nudc BET c6 nong do: 24, A, A2, A/4 theo Bang 2.
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Bing 2. Diy dung dich NPT diing dé kiém tra dé nhay ciia thuoc thir LAL

Noéng d¢ ngi djc 16 dwgc thém Dung moi H¢ s6 pha Néng d¢ néi dic to S0 ong
vao moi dung dich lodng sau khi pha lodng nghiém

1 2A 4

2 A 4

2M/nuéec BET Nude BET 4 M2 4

8 M4 4

0/mudec BET - - - 4

Cho vao mdi 6ng nghiém 0,1 ml cac dung dich da chuén bi & bang trén va 0,1 ml thudc thir LAL. Lic nhe éng
nghiém 2-3 gidy sau d6 i & 37°C = 0,1°C trong thoi gian 60 + 2 phut. Doc két qua sau khi vira du thoi gian, danh dau
dng nghiém c6 két qua duong tinh vao bang. Tinh logarit nong d6 “diém dimg” (ndng d6 cudi cung cia diy co két
quéa dwong tinh) cta timg day. Do nhay cta thudc thir LAL bang dbi logarit cia gia tri logarit trung binh. P9 nhay
ctia thudc thir ghi trén nhan la dung khi 16n hon hodc bang A/2 va nhé hon hoidc bang 2,01.
2.2.3.3. Xac dinh khoang pha loang phu hop

- Tién hanh pha lodng ddy mau thtr nhu ¢ myc 2.2.3.1.

- Pha loang dung dich chuén ndi doc tb géc v6i nuée BET dé thu duoc dung dich chuén ndi doc t6 c6 néng do
4) (dung dich E), va 2\ (dung dich F).

- B tri thi nghiém theo Bang 3 (tién hanh 13p lai 2 1an & mdi d6 pha loang).

Bing 3. Thir nghiém xdc dinh khodng pha lodng phit hop ciia mau thir

Dé pha Nudc Dung dich E | Dung dich F Mau thir (ul) LAL (ul)
loing | BET (ul) (ul) (u)
MVD/8 - 50 - 50 (d6 pha loaing MVD/16) 100
Dung dich chuén MVD/4 - 50 - 50 (d6 pha loang MVD/8) 100
NDbT/mauthe | \ypy2 - 50 - 50 (d6 pha loang MVD/4) 100
MVD - 50 - 50 (d6 pha loaing MVD/2) 100
MVD/8 50 - - 50 (d6 pha loang MVD/16) 100
Dung dich miu MVD/4 50 - - 50 (d6 pha loang MVD/8) 100
thir MVD/2 50 - - 50 (d6 pha loang MVD/4) 100
MVD 50 - - 50 (d6 pha loang MVD/2) 100
Nuéc BET 100 - - - 100
DD chuan NDT/
Nude BET ) ) 100 ) 100

Tién hanh 0 & 37°C £ 0,1 °C trong thoi gian 60 + 2 phiit. Poc két qua sau khi vira du thoi gian.

Yéu cau: Phép thtr ¢6 hiéu luc khi dung dich nuée BET cho Kkét qua am tinh va dung dich chuén noi doc td trong
nudc BET cho két qua duong tinh.

Danh gia:

- B¢ pha loang khong gay anh huong dén phép thir khi ¢ d6 pha loang d6 dung dich thir cho két qua am tinh con
dung dich chuan ndi doc t6 trong mau thtr cho két qua duong tinh.

- D6 pha lodng giy anh huong dén phép thir khi & do pha lodng d6 dung dich thir va dung dich chudn noi doc t6
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trong mau thir déu cho két qua 4m tinh.

- Tir d6 tim ra d6 pha loding tdi thiéu khong gay anh hudng dén phép thir (6 d6 ndng d6 duoc chét va ta duoc 1a
cao nhét). Lya chon d¢ pha lodng nay dé danh gia cac yéu t6 anh huong.

- Khodng pha lodng thich hop: tir &6 pha loang tdi thiéu dén do pha lodng tdi da.

2.2.3.4. Kiém tra cac yéu té anh huong
Chuén bi cac dung dich I, II, III, IV theo Bang 4.

Bing 4. Day dung dich diing dé kiém tra cac yéu té anh huong

Dung | Néng dp ngi dpc té dwgc Dung méi H¢ sé Nong dp npi djpc | S6 ong
dich thém vao moi dung dich pha loang 10 sau lchi pha nghiém
lodang
Do pha lodng
I 0/dung dich thit - da lya chon & : 4
muc 2.2.3.3

Dung dich mau 1 2h 4

II 2A\/dung dich thir thir & d6 pha 2 A 4

loang da Iya chon 4 A2 4

o muc 2.2.3.3 g N4 4

1 2) 4

I 20/nuée BET Nudc BET 2 A 4

4 M2 4

8 M4 4

v 0/nuéc BET - - - 4

Cho vao mdi dng nghiém 0,1 ml cac dung dich da
chuén bi & bang trén va 0,1 ml thudc thor LAL. Lic nhe
6ng nghiém 2-3 gidy sau d6 1 & 37°C £ 0,1 °C trong thoi
gian 60 = 2 phut. Poc két qua sau khi vira da thoi gian,
danh dau 6ng nghiém co két qua dwong tinh vao béang.
Tinh logarit ndng d6 “diém ding” (ndng do cudi cing
ctia ddy co6 két qua duong tinh) ciia timg day. Do nhay
ctia thude thir LAL bang ddi logarit ctia gia tri logarit
trung binh.

Yéu cdu:

- Phép thur c6 gia tri khi dung dich I va IV cho phan
ung am tinh va dung dich III ¢6 d6 nhay 16n hon hoac
bang A/2 va nho hon hodc bang 2A.

- Néu do nhay cua LAL tinh theo dung dich II 16n
hon A/2 va nho hon 2X thi mau thir khong chia yéu t6
anh huong.

3. Két qué va ban luin
3.1. Két qua kiém tra pH ciia méu thiv

Duya vao gidi han ngi doc td quy dinh cta san phém
la khong qua 14 EU/mg (lo 10 mg), tinh toan d§ pha
lodng tdi da (MVD) cua san pham 1a 1120 lan [2]. Tién

hanh pha lodng mau thir véi nuéec BET dé duogc cac
dung dich c6 d¢ pha loang MVD/16, MVD/8, MVD/4,
MVD/2, MVD (tuong ung véi cac do pha loang 70,
140, 280, 560, 1120). Do pH cta day dung dich trén thu
dugc két qua thé hién ¢ Bang 5.
Bing 5. Két qua kiém tra pH cia dung dich thir &
cdc do pha lodng khac nhau

Z?c’;lg MyD | Mypr2 | myvpu | mvps
pH 7 6,8 6,5 6,2

Nhdn xét: T két qua kiém tra pH cho thdy ddy dung
dich thir sau khi pha lodng c6 pH nam trong gi¢i han cho
phép ciia phép thir 1a tir 6 dén 8.

3.2. Kiém tra d@¢ nhay ciia thuoc thir LAL
Hoan nguyén 1 lo chudn noi doc tb voi 5,0 ml

nuéc BET — 5,0 ml dung dich chuin ndi doc t§ S
(10 EU/ml). Pha loang dung dich chuén ndi doc t S véi
nude BET dé duoc cac dung dich ¢6 nong d6 chuén noi
doc 6 1an lugt 12 2, A, M/2, V4.

i Tién hanh phan tmg theo muc 2.2.3.2, két qua dugc
thé hién & Bang 6.
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Bing 6. Két qua kiém tra d nhay ciia thuéc thir LAL

Nuwée A2 Chuén ngi djc 10 trong nwoc BET ,
STT | “preT . Logarit “diém dirng”
(mau thi) | ] (2)) S2 (A) S3 (A/2) S4 (A/4)
1 - - + - - -0,9031
2 - - + + + - -1,2041
3 - - + + - - -0,9031
4 - - + + + - -1,2041
Trung binh -1,0536
Poi logarit 0,0884

Ghi chu: (-): dm tinh, (+): duong tinh
Nhdn xét: Bang 6 cho thiy d6 nhay cta thudc thir LAL 1a 0,0884 EU/ml nim trong khoang tir A/2 dén 2\
(0,0625 EU/ml dén 0,25 EU/ml), dat yéu ciu quy dinh.

3.3. Xdc dinh khoang pha lodang phu hop
Pha loéng dung dich chuan ndi doc t6 thanh dung dich c6 ndng d6 41 (0,5 EU/ml) va 2A (0,25 EU/ml). Tién hanh
nhu trong dé cwong muyc 2.2.3.3, két qua thé hién & Bang 7.

Bing 7. Két qua thir nghiém xdc dinh khodng pha lodng phii hop ciia mau thir

Do pha | Nuwoc Dung Dung Miu thir LAL Két qud
lodang BET | dichS1 | dich S2 (
: : ul) () . <
(ul) 42 (u) 27 (uh) Ongl | Ong2
MVD/8 - 50 - 50 (MVD/16) 100 + +
Dung dich chuin MVD/4 - 50 - 50 (MVD/8) 100 + +
NDT/mauthit |\ \rypp | 50 ; 50 (MVD/4) | 100 + +
MVD - 50 - 50 (MVD/2) 100 + +
MVD/8 50 - - 50 (MVD/16) 100 - -
N MVD/4 50 - - 50 (MVD/8) 100 - -
Dung dich mau thu
MVD/2 50 - - 50 (MVD/4) 100 - -
MVD 50 - - 50 (MVD/2) 100 - -
Nuéc BET 100 - - - 100 - -
Dung dich chuan
: - - - + +
NDBT/nuéc BET 100 100

Nhdn xét: Tt Bang 7 cho thdy do pha loang tbi thiéu 1a MVD/8. Khoang pha loang thich hop 14 tir MVD/8 dén
MVD. Lua chon d6 pha loing MVD/8 dé danh gia cac yéu t6 anh huong.
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3.4. Kiém tra yéu t6 anh huong ) . . )
Chuén bi day dung dich chuéan ndi doc to trong nudc BET c¢6 nong d6 l1an luot 1a 2, A, /2, A/4 dugc chuén bi
nhu & muc 3.2.
N Chuén bi miu thir & d6 pha lodng MVD/8. Pha loang dung dich chl}?m ndi doc :[6 S (10 EU/ml) v6i dung dich
mau thtr & d6 pha loaing MVD/8 d€ duoc cac dung dich c6 nong d6 chuan ndi doc to 1an lugt 1a 2, A, A/2, A/4.
Tién hanh phan tmg theo muyc 2.2.3.4, két qua dugc thé hién & Bang 8.
Bing 8. Két qua kiém tra yéu té anh hieong dén do nhay ciia thuéc thir LAL

Chuin NPT trong Chuin NPT trong
Nuve | A2 nwéc BET Logarit méu thir Logarit
T BET (mdu diem diem
thip) | SI S2 S3 S4 | dung” | SAI | SA2 | SA3 | SA4 | ding”
24 | @) | (2 | (/) Q) | @) | 02 | (/4)

1 - - + + - - -0,9031 + + + - -1,2041
2 - - + + + - -1,2041 + + - - -0,9031
3 - - + + - - -0,9031 + + - - -0,9031
4 - - + + + - -1,2041 + + + - -1,2041
Trung binh -1,0536 -1,0536
Doi logarit 0,0884 0,0884

Nhdn xét: Tir Bang 8 cho thdy:

- Dung dich thtr va nuéc BET cho két qua 4m tinh.

- B¢ nhay cﬂ}a thpéc thit LAL trong nuéc BET 12 0,0884 EU/mlr va d0 nhay cua thudc thit LAL trong mau thir 1a
0,’088,4 EU/ml déu qém trong khoang tir 2\ dén A/2 (0,25 EU/ml dén 0,0625 EU/ml), nhu vy mau thir khong chira
yéu to anh huong dén qua trinh tao gel.

4. Két luan

Quy trinh xac dinh gidi han ndi d@g t6 l?éng phuong phap tao gel trong cl}é pham thudc tiém Vinphxton 10 mg
(Vitamin K110 mg/ml)Ndo Cong ty C6 phan Dugc pham Vinh thﬁc san xuat da duqq xdy dung va tham dinh sy
phu hop (kiém tra pH mau thu ércéc’ d6 pha loang !{héc nhau, kiém tra d§ nhay cta thl}()c th, xac dinh lghoéng pha
loﬁngw phu hop va kiém tra cac yéu t6 anh huc’mg dén p}}ép thir). Nghiér’l cﬁ'l} nay c@ thé duoc ting dung d§ xay dung
VZ:l tham dinh phuqng phép xac dinh ndi doc to vi khuan trong cac ché pham thuoc tiém & cac co sd kiém nghiém
cap tinh, thanh pho va cac doanh nghiép.

Tai liéu tham khao
1. BO Y té (2009), Dugc dién Viét Nam IV, phu luc 13.2 “Phép thir ndi doc t6 vi khuan”, Nha xudt ban Y hoc, Ha Noi.
2. Théng tw s6 44/2014/TT-BYT ngay 25/11/2014 cua BYT quy dinh vé viéc ding ky thudc.
3. Tiéu chudn co sé Thuéc tiém Vinphyton 10 mg (Vitamin K1 10 mg/ml) ciia Cong ty C6 phan Dugc pham Vinh Phuc.
4. British Pharmacopoiea (2016), Test for Bacterial Endotoxin (LAL Test).
5. The United States Pharmacopoiea 38 (2015), Bacterial endotoxin test.

SUMMARY

The validation method of gel —clot bacterial endotoxin test of Vinphyton injection was developed. The pH of sample,
test for confirmation of labeled lysate sensitivity, selection of appropriate dilutions, test for interfering factors were done.
Validation result proved that the developed method was suitable for determination of the baterial endotoxin limit in
Vinphyton injection.

Tap chi KIEM NGHIEM THUOC - S6 3.2017; Tap 15.(57) 25



THONG TIN KHOA HQOC - TIN TUC

SO SANH CAC KY THUAT DUOI KHi MOI TRUONG THU DO HOA TAN
(Comparison of the Effectiveness of Various Deaeration Techniques)
Owen S Degenhardt, Bonnie Water, Anna Rebelo-Cameirao,
Annelene Meyer, Heiko Brunner, and Nicholas P.Toltl
(Dissolution Technology, February 2004, pp. 6-11)

1. Gioi thiéu

Chuyén luén chung USP Dissolution <711> da néu
13, khi trong méi trudng hoa tan ¢ thé gy hién tuong
tao bot khi lam thay ddi két qua thir nghiém nhu: thay
ddi pH dang ké dbi voi cac dung dich khong phai dung
dich dém, anh huéng dén kiéu dong chay do tao bot, anh
huéng dén ban chit cia hoat chét va thay déi két qua
phén tich [3],[9].

USP khuyén céo viéc dudi khi bang cach két hop
dun néng va loc chan khong kém theo khudy manh moi
truong hoa tan trong diéu kién chan khéng [9]. Cho
t61 nay, nhiéu tac gia di bao cdo vé cac cach dudi khi
khéc nhau nhu loc chan khong, dun nong, si€éu am, loc
qua mang va suc khi tro [1],[2],[4],[5],[6]. Trong do,
phuong phap gon nhe va ton it thoi gian nhét 13 suc khi
tro [4], tuy nhién lai c6 gia thanh 16n [2] do han ché vé
thiét ké phan ctmg [7].

Sau khi dudi khi, méi truong duoc chuyén vao ce
hoa tan va tiép tuc khudy trong qua trinh thir nghiém.
Nhu vay, s€ xay ra hién tugng khi hoa tan tr¢ lai trong
qué trinh nay. Khi tai hoa tan, ndng d6 oxy c6 thé ting
1én t&i 275% [1]. Vi vay, dé xac dinh hiéu qua dudi khi
phai quan tim dén van dé khi hoa tan tro lai va cac yéu
t6 anh huong dén tdc do tai hoa tan.

Chuyén luan chung USP <711> cling thong bao
chap nhan cac phuong phap dudi khi da dugc tham dinh
khac. Tuy nhién rat kho dé xac dinh cac phwong phap
dudi khi da dugc thim dinh vi cho dén nay c6 it di liéu
vé hiéu qua ciia cac k¥ thuat dudi khi. Nghién ciru nay
duoc thuc hién dé danh gia hiéu qua khac nhau cua cac
ky thuat dudi khi hién hanh.

2. Thue nghi€ém
2.1. Xdc dinh néng dg oxy hoa tan

DPo nong do oxy hoa tan bang may do cam tay

26

Ngwoi lwge dich: LUC TH] VAN, TRAN THI HONG ANH
Vién Kiém nghiém thuoc Trung wong

YSI Model 55. Dé cho két qua on dinh va chinh xac,
dung dich phai duoc cho chiy qua dién cuc. Dé do oxy
hoa tan trong binh nén dung tich 1 lit, nguoi ta st dung
méy kém thanh khudy tir dé tao méi truong dong nhét
qua dién cuc. Voi cac thé tich 16n hon, khuéy déu dau
dién cyc trong dung dich dén khi thu duoc két qua on
dinh. Trong tat ca cac truong hop, dién cuc dugc nhiing
& d6 sau giira day binh va bé mat moi trudng.

2.2. Loc chin khong

Nuée tinh khiét loc qua Mili Q dwoc dun dén 41°C
va khqu nhe, sau d6 loc chan khong véi mang loc
0,45 um va khudy manh trong chan khong. Bom chan
khéng hay may hat nudc tao ra chan khong va ap sut
chan khong duoc kiém soat bang mot thiét bi do ap suat
in-line (Trerice model 9187-08). Oxy hoa tan dugc do
sau khi dun néng, loc, va sau khi dé trong chan khong
05,10, 15, 20 phut. Cac dit liéu tuong ty cling dugc do
khi str dung hé thong dun néng va loc chan khong tu
dong (Erweka Disofill va Distek’s Dosaprep).

2.3. Ky thudt suc khi tro

Thiét bi suc khi bao gdm thung chira khi Heli cong
nghiép va éng Tygon® két nbi voi may do toc do dong
150 mm (Omega, model#FL-3405G) va bd dau loc dung
mdi tich hop (Upchurch Scientific, 2 um model A-222
hodc 10 um model A-302). Dung binh nén thiy tinh c6
dung tich thich hop cho thé tich 1 lit, 6 lit va ding binh
16n hon véi cac thé tich 24, 48 va 92 lit khi dudi khi.

3. Két qua va ban luin
3.1. So sanh nong dé oxy hoa tan khi sir dung ky thudt
loc chén khong va suc khi tro

C6 thé du doan, luong oxy bi dudi ra khoi moi truong
bang cach loc chan khong s& bi anh hudng boi ap suat
chan khong st dung va thoi gian khudy. Véi muc dich
t6i wru hoa ap suit chan khong véi thoi gian tién hanh
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phtt hop, nhém nghién ciru d tién hanh khao sat mirc d6 dudi khi tai cac ap suat khac nhau (-90 kPa, -60 kPa,
-30 kPa) (Hinh 1). Trong diéu kién 4p suit chan khong cao hon sé& cho tdc do dudi khi nhanh hon. 1 lit dung méi sau
khi duoc dudi khi trong binh nén co ndng do oxy hoa tan do dugc 1a 2,8 mg/l (gia tri nay 6n dinh qua cac lan thu
nghiém khac nhau v6i cac kiém nghiém vién khac nhau. O diéu kién chan khong va thoi gian nhat dinh, ndng do
oxy hoa tan nhu vay thu duoc sau 5 phut khuéy trong ap suit -60 kPa va nhiét do 41,7 °C. Thiét bi tu dong Disofill
cho két qua nong do oxy hoa tan trung binh 3,4 mg/l & 37 °C (khoang mét nira ndong do bio hoa).
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Figure 1: Levets of dissolved cuygen remaining ot manual vacuum fitration Rawe 2 Levels of i i alter hel o
e IQUIre <. dissolved axygen remaining elim sparging at gas
at pressures of (- -20 ko, (8] -60 kPa, and (I -90 kPo. fow rotes of (1) 20 mis, (48.) 40 mLJs, and (38 60mLJs,

Hinh 1. Néng do oxy hoa tan con lai sau khi loc Hinh 2. Néng do oxy hoa tan con lgi sau khi suc
thu cong o cac ap suat 30 kPa; 60 kPa va 90 kPa Heli voi toc do 20 ml/s; 40 ml/s va 60 ml/s

Tuong ty, dudi khi méi trudng hoa tan bang cach suc heli ciing dugc nghién ciru dé xac dinh k§y thuat nay c6 kha
ning thu dugce mirc d oxy hoa tan tuong tw nhu phuong phap loc chan khong hay khong. Mirc do dudi khi duge do
sau khi suc heli qua 1 lit nudc vai toe d6 20, 40 va 60 ml/s (Hinh 2). Toc d6 dudi khi bang suc heli phy thudc vao
toc d6 dong khi va thoi gian suc. Suc Heli c6 thé thu duge mirc ndng do oxy thap hon nhiéu véi thoi gian ngén hon
s0 v6i loc chan khong. Tham chi véi tée do dong thap nhét (20 ml/s) va thoi gian chi 2,5 phit di thu dwoc ndng do
oxy tuong tu nhu cach loc chan khong cho 1 lit nudec.

3.2. Suc khi tro trong thing méi trwong hoa tan khéong chira diy

1000 7— - —_— — b
900 p
800 s
700 700
800 i
E 500 i 5.00
g Q 4m0
100 100
200 200
100 1.00
Y e 3 —
0 1 2 3 4 5 6 T B § W M 0 3 6 B 12 15 18 ¥ 4 W W B
Tima min) Tiersa: (emie)

Figure 3b: Levels of dissobved oxygen remaining after helium sparging at
gas How rotes 40 mLfs of 241 of water in {ol) 48 L corboy and o () 24 L
carbaoy.

Figure 3a; Levels of dissobved oxygen remaining after helium sparging at
vy o putes $0 neles of 6L o woiter i =<} 45 L corloy oo o (48} 6L
glmss Erlenmeyer flask.

Hinh 3a. N(fng dé oxy hoa tan con lai sau khi suc Heli voi Hinh 3b. N(fng dé oxy hoa tan con lai sau khi suc Heli voi

toc dg 40 ml/s vao 6 lit nuée dung trong thing dung tich toc dg 40 ml/s vao 24 lit meée dung trong thing dung tich
48 lit va trong binh non dung tich 6 Iit. 48 lit va thung dung tich 24 lit.
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Dé so sanh hiéu qua dudi khi khi suc heli vao moi
truong dung trong binh chira ddy voi binh chira mot
phan, ngudi ta d6 6 lit nudc vao binh nén dung tich
6 lit va thung dung tich 48 lit va do nong d6 oxy hoa tan
(Hinh 3a).

Hiéu qua dudi khi ¢ binh 6 lit tot hon thung 48 lit.
Théam chi sau khi suc khi heli 10 phiat, mét thé tich nho
moi truong hoa tan trong binh chira 1on khong dat duoc
mirc oxy 2,8 mg/l. Twong tu, do ndng dd oxy cua 24 lit
nudc chua trong binh dung tich 24 lit va 48 lit (Hinh 3b)
cho thiy dudi khi & binh 48 lit it hi¢u qua véi khoang 24
phit dé dat duoc mirc oxy nhu USP yéu cau. Do d6, thoi
gian syc khi tro dwoc khuyén cao 1a tiy thudce vao tong
thé tich binh chtra chir khong phu thude vao thé tich moi
truong dung trong binh chra.

3.3. Anh hwong ciia cé' 16 loc va thé tich méi truong
doi véi higu qud duéi khi khi suc khi heli

Heé thdng suc khi tro bao gdm khi heli duge dua vao
mdi trudng qua mang loc bén trong. C& 16 loc co thé
anh huong dén tinh chat dong va téc do dudi khi. Tac
dong cia ¢ mang loc ddi véi viée dudi khi duge nghién
clru bang cach sir dung mang loc kich thuéc 16 2 pm va
10 um. Khong c6 sy khac biét 16 rang vé toc d6 dudi khi
(Hinh 4a) cho thé tich 1 lit dung méi. Chi ¢ khac biét
nho khi thir v6i thé tich 16n (6 lit va 24 lit), va phan 16n
phu thudc vao thoi diém bat dau dudi khi (Hinh 4b,c).
Mirc @6 dudi khi trong cac thé tich méi truong khac
nhau la twong duong, do d6 cd mang lgc khong c6 anh
hudng dang ké dén hiéu suét.

Loc chan khong tré nén it thyuc té hon khi tién hanh
v6i thé tich moi truong hoa tan 16n. Cac thiét bi thudng
cho phép chuin bi mot thé tich nho (1 d&én 5 lit) dé co thé
dun va khudy manh trong chan khéng. Véi cac thé tich
moi trudng tur 6 dén 92 lit, suc khi Heli thu dugc néng do
oxy thap hon so véi loc chan khong (khodng 2,8 mg/l)
(Hinh 5). Két qua cho thay suc khi Heli trong 0,5 phiit
v6i tbe do 40 ml/s cho 1 lit moi trudng dat dwoc ndng do
oxy hoa tan 2,8 mg/l.

3.4. So sanh toc dp tdi hoa tan khi trwée va trong qud
trinh thir dj hoa tan

Do nong d6 oxy sau khi chuyén moi truong hoa tan

vao coc thir, sau khi d¢ can bang dén 37°C va sau khi
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Figuore 4 Dreceration by helium sparging with (8-} 10 jsm ond (-8-) 7
pore-gine filters and medio voleres of a) T2, b &, and o] 240

Hinh 4a, 4b, 4c. Néng do oxy hoa tan sau khi suc khi Heli
qua mang loc 10 um va 2 um vao mai truong hoa tan co
thé tich a) 1 lit, b) 6 lit va ¢) 24 lit

thir @6 hoa tan véi toc dd 50 rpm trong 45 phit (Hinh
6) dé do tdc do tai hoa tan. Sau 45 phut thir nghiém do
hoa tan, néng d6 oxy ¢ cac moi truong da dugce loc chan
khong thu cong, loc tu dong va suc khi heli 1a tuong

duong. Khong c6 mdi truong nao trong ba moi truong
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Hinh 5. Nong do oxy hoa tan khi suc khi Heli
voi toc d¢ dong 40 ml/s vao cac moi truong co thé tich
6 lit; 24 1it; 48 lit va 92 Iit.

Hinh 6. Nong dg oxy hoa tan con lai qua cdc
giai doan thir dé hoa tan sau khi khong dwoc dudi
khi hodic dudi khi bang phirong phép loc chén
khong, loc tw dong, suc Heli

dd dudi khi theo ba cach noi trén c6 ndng do oxy tai
hoa tan cao nhu ndéng do trude khi dudi khi va khong
€6 moi trrong sau dudi khi nao co hién tuong tao bot
khi trong qué trinh tht. Trong khi thir nghiém d¢ hoa
tan voi moi truong khong dudi khi, bot khi xuét hién
& bé mit canh khuéy, truc canh khuéy, trén vién nang
va dung cu lam chim vién nang. P6i khi, bot con tao &
dudi day cdc hoa tan. Trong thir nghiém dugc thuc hién
v6i moi truong hoa tan da dudi khi, gin nhu khong quan
sat thay c6 bot khi.

Maic du k¥ thuat suc khi heli ¢6 hiéu qua hon so véi
cac ky thuat thi cong hay tu dong khac, ndng do oxy khi
két thuc qué trinh hoa tan khong phu thudc vao ki thuat
dudi khi da sir dung.

T4i hoa tan khi do chuyén méi truong hoa tan vao
cde thir khac nhau rt nhidu boi vi qua trinh nay bao gdbm
hai bu6c cho phuong phap dudi khi thu cong: chuyén
vao 6ng dong sau d6 chuyén tir 6ng dong vao cdc thir
d6 hoa tan. Hon nita, tai hoa tan khi ¢6 thé bi anh hudng
boi vai yéu té nhu tde d6 rot, cach rot (vao thanh coc hay
vao giira cdc), dd cao khi rot va chénh léch giita ap suat
riéng phan cua oxy trong khong khi va trong méi truong
d3 dudi khi. Can luu ¥ rang ky thudt loc chan khéng tu
dong cho phép moi truong duoc cho thing vao coc thir

do hoa tan. Tuy nhién trong nghién ctru ndy, moi truong
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loc béng thiét bi tu dong Dissofill cling dugc rot vao éng
dong trude khi chuyén vao cde thir o hoa tan dé so sanh
k¥ thuat nay véi cac phuong phap dudi khi khac yéu cau
¢6 hai budc chuyén dung méi.

Anh huéng cua thao tic ctia thir nghiém vién ddi voi
ndng d6 oxy ctia mdi trudng dudi khi ciing dugc nghién
cuu. Nguoi ta suc khi heli vao thung chia 24 lit nudc
dé thu duoc ndng d6 oxy 2,6 mg/l va d6 nhe nhang vao
ong dong. Tuy nhién, nong d6 oxy tai hoa tan 1én toi
4,0 mg/l. Sau d6 d6 1 it mdi truong d6 doc theo thanh
cdc hoa tan, néng do oxy do lai 1a 4,2 mg/1. Ciing thuc
hién nhu trén nhung khudy manh va rét nhanh moi
truong vao 6ng dong, ndng do oxy tai hoa tan 1én toi
4,7 mg/1. Néu rot méi trudng vao gitra ce hoa tan, khudy
manh, cho ndng d6 oxy 5,2 mg/l. Nhu vy, thao tic cia
kiém nghiém vién rat quan trong, nén can than dé tranh
cho moi truong khong bi khqu dong manh.

Sau khi dudi khi bang cach loc chan khong thi cong
5 lit méi trudng, ndng d6 oxy sau khi chuyén vao céc
hoa tan 13 4,4 mg/l. Sir dung hé théng loc Dosaprep
cho ndng d6 oxy 3,8 mg/l. Mirc ndng do oxy cudi cling
(4,4- 4,8 mg/l) sau khi cho thiét bi hoa tan hoat dong
30 phut la khong phu thudc vao thao tac cua kiém
nghiém vién. Néng d6 oxy sau thu nghiém la 4,6 mg/I,
khong phu thudc vao ky thuat dudi khi, thiét bi, kiém

nghiém vién.
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3.5. Nghién civu toc dp tdi hoa tan khi véi méi truong khong siv dung

Lan luot dudi khi 1 1it nude voi cac ky thuat loc chan khong thu cong, loc chan khong ty dong va suc khi heli.

Nong d6 oxy ngay sau khi loc tuong tng 14 2,9; 3,4; 0,8 mg/l. Sau 16 gid, ndong do oxy ting thém tuong Gng 14 2,3;

2,6; 2,0 mg/l. RS rang v6i cac moi trudng dé yén, ddy kin, mirc oxy ting véi ti 16 twong ty va khong phu thude vao

ndng do oxy ban dau (Hinh 7a). V&i dung moi dudi khi bang suc heli c¢6 thé tich 6 - 92 lit duwoc day kin va dé qua

dém, ndng d6 oxy déu ting, mic du khong bang gid tri ban dau. Do d6, nén sir dung méi trudng hoa tan ngay trong

ngay sau tien hanh dudi khi.
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Figure Ta: Rates of re-aeration of 1L sealed, un-agitated media using ()
Manual vacuurn fitration, (-B-) Dissofill awtomated Fltration, and ()
Hefium sparging
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Figure 8: Levels of dissolved axygen remaining after various stages of a dis-
solution run using () Water, (8-) 0.1N HCl, and () Phosphate buffer
(pH6.8)

Hinh 7a. Toc dg tdi hoa tan oxy cua 1 lit dung dich

day kin sau khi loc chdn khong thu cong; loc chan khong

tw dong va suc khi Heli

Hinh 7b. Toc dg tdi hoa tan oxy ciia méi truong dirgc

dé yén voi cac thé tich 6 lit; 48 lit va 92 lit

Hinh 8. Nong do oxy hoa tan & cdc méi truong
nudoe, HCI 0,1 N va dém phosphat sau cdc giai doan
cua qua trinh thw do hoa tan
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3.6. Anh hwong ciia pH méi trwong dén hiéu qud dudi khi.

Nghién ctru cho thdy dudi khi 6 lit méi truong HCI 0,1 N va dém phosphat pH 6,8 bang cach suc heli ¢6 hiéu
qué hon so v&i 6 lit nudc. Sau khi chuyén cac dung dich nay vao cdc va tién hanh thir 46 hoa tan, mirc oxy trong ca
ba méi truong déu twong tu. Nghién ctru nay khing dinh két luan suc heli 12 k§ thuat tot dé dudi khi cac méi trudng
¢6 thém chit phu gia va pH khac nhau.

4. Két ludn

Phuong phép loc chan khong nhu mé ta trong chuyén luan chung USP Dissolution <711> thu dwoc ndng d6 oxy
giam con 2,8 mg/l. Thiét bi loc tu dong Dissolfill cho hiéu qua twong tu nhung tién lgi hon khi can dudi khi mot
lwong 16n dung dich. Suc khi Heli 1a phuong phap cho hiéu qua t6t nhit véi khuyén cdo thoi gian suc 0,5 phut,
téc dd 40 ml/s cho binh dung tich 1 lit. Vi moi trudng c6 thé tich 16n tir 6 dén 92 lit, nén st dung phuong phap
suc khi heli.

Du dubi khi bang phuong phap nao ciing tranh dugc hién twong tao bot khi trong qua trinh thir d hoa tan. Nong
d6 oxy ban dau trong méi truong khong anh hudng dén ndng do oxy tai thoi diém sau khi tién hanh thir d6 hoa tan.
Pubi khi t6i ndng do oxy qua thap lam ting téc do tai hoa tan trong qua trinh chuyén méi trudng vao cde thir va
30 - 45 phat quay canh khudy. Piéu nay dugc ching minh & méi truong HCI 0,1N, dém phosphat pH 6,8 va nudc.
Nhitng phong thi nghiém khac sir dung thiét bi va diéu kién twong tu cho cac két qua bao cao twong tu.
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Nghién ciru khoa hoc
Dinh tinh, dinh lugng ddng phan dbi quang Levocetirizin ctia Cetirizin bang phuong phap HPLC.
LE TH] HUONG HOA, DO THU TRANG, NGUYEN PANG LAM

Pinh luong déng thoi o-ketovalin calci, a-ketoisoleucin calci, o-hydroxymethionin calci,
a-ketoleucin calci va a-ketophenylalanin calci trong ché pham bang phuong phéap HPLC.

NGUYEN THI HOA, MA VAN KIEU, TRAN TH] BICH VAN, POAN CAO SON

Nghién ctru dinh lugng Isosorbid 5 mononitrat trong huyét twong ngudi bang phuong phép
LC-MS/MS.

TA MANH HUNG, LE THI LA, HOANG VAN BUC, NGO bPUC LIEM
banh gia kha nang dinh luong Sildenafil citrat trong vién nén bang phuwong phap quang phd cn
hong ngoai.

‘  BUI VAN TRUNG, TRAN TH] BICH VAN,
BUI QUOC THAI, TRAN VIET HUNG, DOAN CAO SON

Thém dinh phép thir gidi han ndi doc t& vi khudn theo phuong phép tao gel trong ché pham
thuoc tiém.

TRAN TH] THANH HUE, NGUYEN TH] HONG VINH,
NGUYEN TH] LIEN, NGUYEN DANG LAM

Théng tin khoa hoc - Tin tirc
So sanh cac k¥ thuat dudi khi méi truong thir d6 hoa tan.
Nguwoi hege dich: LUC TH] VAN, TRAN TH] HONG ANH
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