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DETERMINATION OF SOLIFENACIN IN HUMAN PLASMA
BY LC-MS/MS METHOD
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Abtract: A high and specific method using ultra performance liquid chromatography tandem mass
spectrometry for determination of solifenacin in human plasma was developed. Solifenacin-d5 were
utilized as internal standard. Analytes were extracted from plasma by liquid-liquid extraction method
using tert-butyl methyl ether. Liquid chromatography was performed on Hypersil Gold C18; 50 x
2.1 mm; 1.9 um column with of 5 mM ammonium acetate, with 0.1% formic acid and acetonitrile as
mobile phase at flow rate of 0.2 mL per minute. The method has a rapid analysis time and LLOQ
value and standard curves were found to be linear in the wide range 0.1 to 25.0 ng/mL. The method’s
precision and accurary are within acceptable limit. The validated method has been used successfully
to determine solifenacin concentration in healthy adult volunteers and demonstrate its applicability to
bioavailability/bioequivalence studies of solifenacin preparations.

Keywords: solifenacin, plasma, LC-MS/MS.
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Tom tit: Nghién ciru phat trién mot phu"o’ng phdp dinh heong solifenacin trong mau huyét tiong
ngwm bang phwo’ngphap sdc ky 1ong khoi phé (LC/MS- MS) trong do solifenacin-d5 duoc sir dung lam
chudn néi. Cdac chdt phan tich dwoc chiét tach tir huyét twong bang phwong phdp chiét long-long sir
dung tert-butyl methyl ether. Chirong trinh sdc ky dwoc thiee hién trén cét Hypersil Gold C18; 50 x 2,1
mm; 1,9 um véi thanh phan pha déng la amoni acetat 5 mM chira acid formic 0,1% va acetonitril, toc
dé dong 0,2 mL/phiit. Phirong phép cé thoi gian phan tich ngdn, ¢6 gid tri LLOQ thép, khodng tuyén tinh
réng tir 0,1 dén 25,0 ng/mL, c6 dg diing va d chinh xdc déap vmg yéu cau. Phwong phép da dwoc irng dung
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dé dinh lwong nong dé chdt nghién ciru trong mau huyét twong nguoi tinh nguyén cho thdy phit hop
dé sir dung trong cdc nghién cieu danh gia twong dwong sinh hoc ciia cdc ché pham chika solifenacin.

Tir khéa: solifenacin, huyét tirong, LC-MS/MS.

1. DAT VAN DE

Solifenacin (SLF) 1a mot thudc ddi khang thu thé
muscarinic (M3), chi yéu dugc sir dung dé didu tri hoi
ching bang quang ting hoat. Bang quang dugc chi
phdi boi cac day than kinh cholinergic phé giao cam.
Acetylcholine co thit co tron detrusor thong qua cac thu
thé muscarinic ma phan nhom M3 chu yéu tham gia. Cac
nghién ctru dugc 1y trong éng nghiém va trong co thé song
chi ra rang solifenacin 1a chat trc ché canh tranh ciia thu
thé phan nhom muscarinic M3. Ngoai ra, solifenacin cho
thay 1a chat ddi khang dic hiéu véi cac thy thé muscarinic
bang cach thé hién ai lyc thap hogc khong c6 ddi voi nhiéu
thy thé va kénh ion khac nhau da duoc thir nghiém [1].

Tiéu khong ty chu 13 tinh trang phd bién ma nhiéu
ngudi gip phai, gdy anh hudng rat 16n dén sinh hoat, tim
1y va chit luong cudc sdng noi chung. Van dé nay xut
phat tir nhidu nguyén nhan khac nhau, c6 thé cai thién
hiéu qua néu duogc chan doan va diéu tri sém. Tuy nhién,
trong trudng hop nguoc lai, tinh trang c6 thé tién trién
thanh nhiéu bién chimg nghiém trong. Trén thi truong da
¢6 nhiéu ché pham chira solifenacin dé diéu tri hoi chimg
bang quang tang hoat (OAB Overactive Bladder). Sau
khi ubng heu don ché pham solifenacin ham lugng 5 mg
— 10 mg, ndng d6 cuc dai trong huyét twong ctia SLF
rat thép [2 — 5], nén viéc xac dinh n6ng do SLF trong
cac mau huyét tuong ngudi doi hoi phai co phuong phap
chiét tach phu hop va phuong phép phan tich c6 do nhay
cao. Hién nay, nhiéu phuong phap phan tich di duoc su
dung dé dinh lugng SLF nhu quang phd UV-Vis, séc ky
long hiéu ning cao (HPLC) va sic ky 1ong két ndi voi
detector khdi phd (LC-MS/MS) [4 — 6]. Trong d6, LC-
MS/MS duoc xem 1a phuong phép t6i vu do d6 nhay cao,
kha ning phén tich nhanh va kha nang phat hién ndng do
rat thip ctia thudc trong mau sinh hoc.

Vi vy, dé dap tmg yéu cdu danh gia twong duong
sinh hoc cho cac ché phim solifenacin va dya vao trang
thiét bi hién co, ching t6i da tién hanh nghién ctru xay
dung phuong phép dinh lugng SLF trong huyét tuong
ngudi bang phuong phap LC-MS/MS.

2. THUC NGHIEM
2.1. Thiét bi, dung cu, héa chét, chit chuén
2.1.1. Thiét bi, dung cu
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Céc thiét bi va dung cu dugc quan ly va hiéu chuén
theo quy dinh ciia ISO/IEC 17025 va GLP gém: May sic
ky 1ong khdi phd Waters Xevo TQD (Waters - M¥); can
phan tich Mettler Toledo (Thuy S§, d6 chinh xac d = 0,01
mg); ti lanh sdu -35°C (Panasonic - Nhat Ban); may ly
tam lanh (Sigma 4-16KS — Ptc); may c6 bay hoi dung
mbi ding khi nito, méy lac xody, may loc nudc.

Cac dung cu: Binh dinh mirc, ng chiét thily tinh, pipet
thuy tinh, 6ng ly tim 2 mL... dat tiéu chuan loai A.

2.1.2. Héa chat, chit chudn

Chét chuén solifenacin succinat ciia USP, My, SKS:
RO82WO0, ham lugng 0,999 mg/mg tinh theo nguyén
trang. Hé s6 quy ddi: Solifenacin / Solifenacin succinat:
362,5/480,55.

Chat chuin ndi: solifenacin-d5 hydroclorid cua
Toronto Research Chemicals, Canada, SKS: 10-SBK-115-
4, ham lugng 98% tinh theo nguyén trang. Hé sé quy doi:
Solifenacin-d5 (SLF-d5) / Solifenacin-d5 hydroclorid:
367,5/403,96.

Dung méi, héa chét: Pat tiéu chuan tinh khiét dung
cho phan tich hodc sic ky HPLC va LCMS.

2.2. Pbi twgng va phwong phap nghién ciru
2.2.1. Déi twong nghién civu

Maiu huyét twong tring: chira chat chong dong
Na,EDTA; khong c¢6 SLF do Bénh vién Trung wong Quén
doi 108 cung cip. Mau huyét twong tir tao: 1a cac mau
huyét tuong trang cho thém chuan SLF.

Mu huyét twong ciia ngudi tinh nguyén udng vién nén
bao phim solifenacin succinat 5 mg trong nghién ctru danh
gid tuong duong sinh hoc.

2.2.2. Phuwong phdp nghién ciru

2.2.2.1. Xdy dung phuong phap

* Lua chon chudn ndi

Trong phuong phap phan tich bang sic ky long khdi
phé, chét ndi chuin dugc wu tién lua chon 13 cac chit déng
vi 6n dinh. Cic chat dong vi nay c6 uu diém noi bat 1a tinh
chat hoa ly gin nhu tuong tu chat phan tich nén glam duoc
sai sb trong ca qua trinh xir ly mau va phén tich mau trén
thiét bi phén tich. Vi vay, tién hanh lva chon SLF-d5 la
chuén noi cho SLF.
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* Khdo sdt diéu kién khéi pho

Pua vao thiét bi khdi ph6 dung dich chuan ¢ nong do
SLF 200 ng/mL trong hdn hop methanol — nude (1 : 1) dé
xac dinh th6ng s6 khoi phd. Khao sat va t6i wu hoa cac
diéu kién vé khoi pho nhu: ché do ion hoa (ESI +/-) xac
dinh méanh ion me, t6i uru hoa cac thong sO clia nguon ion
hoa nhu dién thé ion hoa, nhiét do dau phun; luu lugng
dong khi nito cung cdp cho ngudn ion dé bay hoi dung
mdi, dién thé cta bo phan hoi tu dong ion, ... dé thu duoc
luong ion me di vao bd phan phan tich khéi c6 cuong do
tin hiéu (vach phd) cao va 6n dinh.

Tién hanh nghién ctru qua trinh phan manh me & tir cye
thtr 2 ciia thiét bi dé xac dinh cac ion con cho chat phan
tich va mirc nang lugng tdi wu cua qué trinh phan manh.

* Khdo sdt va lya chon diéu ki¢n sic ky

Dua trén tinh chét 1y hoa cua chat phan tich, céc tai li¢u
tham khao [3 — 6] va diéu kién thyuc tién, tién hanh khao
sat voi cac diéu kién sic ky khac nhau, bao gom sir dung
cdt Hypersil Gold C18, 50 x 2,1 mm; 1,9 um; c6t Thermo
C18, 50 x 3 mm; 2,1 pum; cdt Acquity BEH C18 (100 x
2,1 mm; 1,9 pm) trén cac hé pha dong khac nhau bao gém
dung méi hitu co (methanol hodc acetonitril) phdi hop véi
cac dung dich dém (acid formic 0,1%, amoni acetat S mM)
theo cac ty 1€ khac nhau véi muyc ti€u thu dugc pic SLF
c6 dap tmg cao nhat, can d6i va thoi gian phan tich ngan.

* Khdo sdt va lwa chon quy trinh xir Iy miu huyét
tuwong

Xem xét tinh chit Iy ho ciia cic chit phan tich nhan
thay: gia tri logP ctia SLF 1a 3,96 [9] khong phu hop véi
phuong phap taa protein nén co thé sir dung phuong phép
chiét 16ng-long. Tién hanh khao sat trén cic mau huyét
twong tring va huyét tuong tur tao chira chuan SLF & nong
do6 giéi han dinh luong dudi (LLOQ) bang cac phuong
phép xtr Iy miu khac nhau nhu: chiét 16ng-long bang
diethyl ether, tert-butyl methyl ether hoic hdn hop diethyl
ether — cloroform (8 : 2) véi muc tiéu thu dugc pic SLF c6
hinh dang pic can d6i va dap mg cao nhit.

2.2.2.2 Tham dinh phwong phdp

Tién hanh thim dinh phwong phap dinh luong SLF
trong huyét tuong nguoi theo cac hudng dan ciia US-FDA

[6], EMA [7] va ICH [8] vé tham dinh phwong phap LC-
MS/MS phan tich thudc trong dich sinh hoc gdm nhiing
chi tiéu sau: d¢ dac hiéu, chon loc; duong chuén va khoang
Myén tinh; gidi han dinh luong dudi; do dung - d6 chinh
xac trong ngay, khac ngay; anh huong ctia nén mau; do
nhiém chéo; anh hudng cta tan huyét va md mau; ty 18 thu
hdi duge chit va chuan nodi; do 6n dinh duge chat trong
huyét twong.

3. KET QUA VA BAN LUAN

3.1. Xay dung phwong phap phén tich

3.1.1 Téi wu héa diéu ki¢n khéi pho

Tién hanh nhu muc 2.2.2.1, két qua thu dugc nhu
sau: SLF cho cuong do tin hiéu manh phd cao hon ¢ ché
d6 ion dwong duéi dang [M+H]" ¢ m/z 363,2. Tiép tuc
phan manh cac ion me da lua chon, xac dinh dugc ion
con ¢6 tin hiéu cao, én dinh st dung dé dinh luong co
s6 khdi 12 110,0. Tién hanh tuong tu dé xac dinh thong
s6 khéi phd cho chét chuan noi trong tng: SLF-d5 ¢6
m/z 368,2 va ion con c6 sb khéi 1a 110,0. Két qua dugc
tom tit & Bang 1.

3.1.2. Téi wu héa diéu kién sic ky

- Khdo sdt pha déng: Tién hanh khao sat trén cac hé
pha dong khac nhau nhu muyc 2.2.2.1, két qua cho thiy sir
dung pha dong acetonitril — dung dich amoni acetat 5 mM
chira acid formic 0,1% cho dap tmg cta SLF cao va 6n
dinh, hinh dang pic can dbi hon céc hé con lai.

- Khdo sat lwa chon cot:

Trén h¢ pha dong da lya chon tién hanh khao sét cac
diéu kién nhan thay: khi van hanh ché do (ESI+) cuong do
tin hiéu ctia SLF 6n dinh.

Tién hanh khéao sat trén cac cot sic ky khac nhau, Kkét
qua cho thay cho thay khi phén tich trén c6t Acquity BEH
C18,100x 2,1 mm; 1,9 pm; Cot Thermo C18, 50 x 3 mm;
2,1 um pic bi t va dodng, dap g thap hon. Khi sir dung
¢t Hypersil Gold C18; 50 x 2,1 mm; 1,9 um véi bao vé
¢t C18, 4 x 3 mm thi dap ing pic cao, hinh dang pic can
dbi. vi vay, lua chon cot t1 wru nhat 1a Hypersil gold C18,
50 x 2,1 mm; 1,9 pm dé tiép tuc khao sat.
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Hinh 1. SKP mau chuan SLF: trén cét Acquity BEH C18, 100 x 2,1 mm, 1,9 um (a), trén c¢ét Thermo C18, 50 x 3 mm,
2,1 um (b) va trén cot Hypersil Gold C18; 50 x 2,1 mm; 1,9 um (c)

3.1.4. Lwa chon phwong phdp xir Iy mdu

Khéo sat cac phuong phap tiia protein nhur muyc 2.2.2.1 nhéan thay:

Phuong phap tia protein don thudn bang MeOH hodc MeCN ¢6 quy trinh xir Iy mAu nhanh tuy nhién khong xuét
hién dap g pic cua SLF.

Phuqng phap chié:[ 16ng-l6ng bang hdn hop di?thyl ether — cloroform (8 : 2) qén mau sach tuy nhién dap tmg thap.
Khi chiét 1éng-long bang tert-butyl methyl ether nén sach, pic c¢6 hinh dang can d6i, dap ting cao hon.

MRMof2 channels ES+

TEst110 Smooth(Vh 2:3) NRMof2 channels, ES+ TEst-114 Smooth(Mn 23) Solifenacine

m ; 3632>1100 3632>1100
076 Solfenacine 7336402 136 181664003

100 | 09% 133 192 100

7 163
055 1.79
' 210 ’
10224
1.02
055 075088
0 min 0 T min
TEst-110 Smooth(Mn, 2:3) MRMof 2 channels ES+ TEst-114 Smooth(Mn,2:3) Solifenacine d5 MRMof2 channels ES+
. . 382> 110 & 382> 10
Solifenacine-d5
K 4911e+002 8476e+005
w 036 0 142 15t oz 135 o
\

% %

0 T T e min U RAAAI LS EAA LR LR LA R T \L T \J T | MARMRAAL LM min
020 040 060 080 100 120 140 160 180 200 220 240 020 040 060 080 100 120 140 160 180 200 220 240

Hinh 2. SKP mdu huyét twong tiia bang MeCN (a) va SKD mau huyét twong diwoc chiét long-long bang tert-butyl
methyl ether (b)
. * Tom lgi: Tu céc; két qua khao sat t’rén,‘ da xay d’L_mg Phu'o‘ng phap dinh luong solifenacin trong huyét twong nguoi
bang phuong phép sac ky long ghép ndi dau do khoi phd (LC-MS/MS) nhu sau:
- Diéu kién khéi pho:
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Bing 1. Cdc théng s ciia detector khoi phé dimg dé dinh heong SLF va chudn ngi

Hoat chat
, Solifenacin Solifenacin-d5 (IS)
Thong s6
Ché d¢ ion hoa ESI (+) ESI (+)

Capillary voltage (kVolt) 3,2 1,0
Cone voltage (Volt) 60 60
Desolvation temperature (°C) 400 400
Desolvation gas (lit/gio) 800 800
Cone gas (lit/gio) 100 100
Collision energy (Volt) 28 28

Ton ban dau (m/z) 363,2 368,2

Ion tao thanh (m/z) 110,0 110,0

- Piéu kién sdc ky:

+ Cot Acquity BEH C18; 100 x 2,1 mm; 1,9 pm.

+ Pha ddng: Acetonitril - dung dich amoni acetat
5 mM chura acid formic 0,1% (70 : 30)

+ Tbe d6 dong: 0,2 mL/phut

+ Thé tich tiém mau: 10 pL

+ Nhiét do autosampler (buéng tiém mAu): nhiét do
phong

- Phuong phép chuan bi mau:

+ Dung dich chuan gdc: chuan bi cac dung dich chuan

gbc va chuan noi gbe riéng biét trong methanol c6 ndng do
SLF, SLF-d5 1a 200 pg/mL.

+ Dung dich chuan noi lam viée: tir dung dich chuén
noi géc SLF-d5 chuan bi dung dich chuén noi 1am viéc
trong hdn hop methanol - nude ty 18 1 : 1 (tt/tt) c6 ndong dd
SLF-d5 1a 100 ng/mL.

+ Puodng chuan va miu kiém tra trong huyét twong:
Chuan bi ddy duong chuén trong huyét tuong chira duoc
chat SLF c6 nong d¢ 1a 0,1; 0,2; 1,0; 2,0; 5,0; 12,5; 21,25;
25,0 ng/mL. Mau kiém tra duoc chuén bi doc lap & 4 muc
nong do: LQC (0,3 ng/mL); SQC (3,0 ng/mL); MQC
(10,0 ng/mL); HQC (20,0 ng/mL).

- Quy trinh xur Iy mau:

Lay 0,2 mL mau huyét tuong, thém 20 pL dung dich

chuan noéi lam viée, thém 800 uL dung moi tert-butyl
methyl ether, lic xody 2000 vong/phut trong 3 phiit. Ly
tam 9000 vong/phut (RCF: 9056 g) trong 5 phuat. Huat 480
uL 16p dich trong phia trén sang ong chlet da ghi nhan
Béc hoi dung méi dudi dong khi nito thu cin. Hoa tan can
trong 0,5 mL hon hop acetonitril — dung dich amoni acetat
5 mM chira acid formic 0,1% (70 : 30) (tt/tt), chuyén vao
lo tiém sic ky.

- Phuong phép tinh két qua

Xac dinh néng dd SLF co trong cac mau thir dua vao
ty 1¢ di¢n tich pic SLE/SLF-d5 thu duoc tir sac ky do cua
mau thir va duong chuan tuong tmg phan tich trong cling
diéu kién.

3.2. ThAm dinh phuwong phap phan tich
3.2.1. D¢ dic hiéu — chon loc ciia phuwong phdp

Phén tich cic mau huyét tuong (HT) tring bao gém 06
16 HT trang khéc nhau, mau HT tring tan huyét, mau HT
trang ting 11p1d va cac mau HT ty tao chira chuan ndi va
SLF véi ndng d6 14 0,1 ng/mL (miu LLOQ) theo phuwong
phap da dugc xay dung.

Trén sic ky d6 (SKD) ctia mau HT tring (Hinh 3),
khong xuat hién cac pic tai thoi diém 0,94 phut (tring véi
thoi gian luu cua SLF, SLF-d5 nhu trén SKD mau HT ty
tao (Hinh 4).
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Hinh 3. SKD mau HT tring

Két qua thim dinh cho thiy, dap ung tai thoi gian
lwu ciia chét phén tich trong cac mau HT trang [uén nho
hon 20% dap tng cua chit phan tich trong miu LLOQ
bap ung tai thoi gian luu cia chuan noi trong cac mau
HT tréng luén nho hon 5% dap tng ctia chuén noi trong
mau LLOQ. Do vy, phuong phap phan tich c6 do dic
hiéu — chon loc véi SLF va chuén ndi theo cac quy dinh
ctia phwong phap phén tich thude trong dich sinh hoc.

L
T T A OO R e e e e e min

T T T T T
020 040 060 080 100 120 140 160 180 200 220 240

Hinh 4. SKP mau HT ty tao chira chuan SLF (0,1 ng/
ml) va chuan ngi

3.2.2. Puong chudn va khodng tuyén tinh

Phan tich cac mau HT chitra chuan SLF c6 ndng do
khoang tir 0,1 ng/mL dén 25,0 ng/mL va chuan ndi theo
quy trinh d x4y dung. X4c dinh sy trong quan giita ndng
do SLF co trong mau va ty 1¢ dién tich pic SLF/SLF-d5
bang phuorng phép hodi quy tuyén tinh, st dung hé sb ty
trong (1/ndng doz) Két qua xac dinh mdi tuwong quan
tuyén tinh giita ndng d6 va ty 1€ dién tich pic dugc trinh
bay trong Bang 2 va d6 thi phan du cta cac duong chuan
duogc trinh bay ¢ Hinh 5.

Bing 2. Két qud tham dinh khodng tuyén tinh ciia phirong phdp

Khoang nong d¢ Duong D¢ dung (%) Phwong trinh hdi quy (y = ax+b)
(ng/mL) chuan Min - max H¢ so twong quan (r)
1 94,8—-107,6 y =0,0938132x + 0,000638624; r = 0,998506
2 95,2—-103,5 y = 0,0908704x + 0,000971303; r = 0,999636
0,1-25,0 3 97,5—-104,2 y =0,0924301x + 0,00145055; r = 0,999653
4 96,5—105,9 y =0,0945697x + 0,000604707; r = 0,999216
5* 96,9—-107,1 y =0,0932711x + 0,000202835; r = 0,999324
(*): Logi b6 diém chudn S2 ¢6 dp ding nam ngodi khoang 85% -115%
D6 thi phin dw
120
- +CC1 ECC2 Cc3 Ccc4 *CC5
§ 10 15
E. 100 f;; . " . . ;
| 9
80 T T T T T
0.000 5.000 10.000 15.000 20.000 25.000
Nong do (ng/mL)

Hinh 5. D6 thi phan dw ciia cdc dwong chudn thire nghiém theo mé hinh weighting 1/x?
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Két qua thim dinh cho thiy trong khoang nng do 0,1
— 25,0 ng/mL ¢6 sy tuong quan tuyén tinh giita nong do
SLF véi ty 1& dién tich pic SLF/SLF-d5 v&i hé s6 twong
quan x4p xi bang 1. Nong d6 SLF xac dinh tir dudng chuan
s0 voi ndng d6 pha thyc t& nim trong giéi han cho phép
(80% — 120% ddi v6i ndng do thap nhét, 85% — 115% dbi
voi cac ndng dd con lai) theo quy dinh cua phuong phap
phén tich thude trong dich sinh hoc.

3.2.3. Gidi han dinh lwgng dudi ciia phwong phdp

Phan tl'ch cac mau zero (méu HT tring chi chira chuan
noi) va mau HT chua SLF véi nong do la 0,1 ng/mL (mau
LLOQ) trén 3 16 mau, mdi 16 gdm 6 mau. Két qua thim
dinh gi6i han dinh lugng dudi cua phuong phap dugc
trinh bay ¢ Bang 3.

Bing 3. Két qua xdc dinh gid tri LLOQ

Chiit phan tich SLF
Lo Lol L62 Lo3
Dién tich mau zero (n=1) 92 117 117
Dién tich trung binh mau LLOQ (n=6) 1217 1219 1184
Ty 1& LLOQ/Zero 13,2 10,4 10,1
Do ding (%) (n = 6) 111,8 104,4 111,7
CV (%) (n=6) 5,7 2,2 9,9
Do diing (%) (n = 18) 109,3
CV (%) (n= 18) 72

Két qua thim dinh cho thy, tai thoi diém tring voi
thoi gian luu ciia SLF dap tng pic trung binh ciia mau
LLOQ déu gap hon 5 lan dap tng pic ciia mau zero.
Do diung trung binh cta ting 16 va cua 3 16 khac nhau
déu nam trong khoang 80% — 120% so véi nong do pha
thuc té; d6 chinh xac cua tung 16 va cia 3 16 khéac nhau
déu nho hon 20%, dap g yéu cau gidi han dinh luong
duéi cia phuong phap phén tich thudc trong dich sinh
hoc.

3.2.4. Xdac dinh dp dung, dp chinh xdc cia phuong
phap

Tién hanh thim dinh d6 dtng, d6 chinh xéc trén 5 muc
noéng d6 LLOQ (0,1 ng/mL), LQC (0,3 ng/mL), SQC
(3,0 ng/mL), MQC (10,0 ng/mL) va HQC (20,0 ng/mL),
mdi mirc néng d6 chuén bj 6 mau. Thuc hién trén 3 ngay
khéc nhau. Xac dinh nong do SLF c6 trong cic mau bang
duong chuan phan tich trong cling diéu kién. Két qua xac
dinh d6 ding, d6 chinh xac cia phuong phap dugc trinh
bay ¢ Bang 4.

Bing 4. Két qua tham dinh dé ding, d chinh xdc trong ngay, khdc ngay

P ding (%) CV (%)
STT LLOQ | LOC | SOC | MQC | HOC | LLOQ| LOC | SOC | MQC | HOC
Ngay 1 (n=6) 111,8 | 1073 | 96,5 | 101,1 | 1000 | 57 | 30 | 1,5 | 1,1 | 08
Ngay 2 (n = 6) 1044 | 107,5 | 96,0 | 100,1 | 989 | 22 | 23 | 14 | 07 | L5
Ngay 3 (n = 6) 111,7 | 1090 | 97,8 | 1022 | 101,9 | 99 | 25 | 12 | 1,1 | 12
Khéc ngay (n=18) | 109,3 | 1079 | 96,8 | 1012 | 1003 | 72 | 266 | L5 | 13 | 17

Két qua thdm dinh cho thiy & cac khoang ndng do thip; trung binh va cao, phuong phép c6 do dung trung binh déu
nam trong khoang 85 — 115% (ngoai trir mau LLOQ nam trong khoang 80 — 120%), d chinh xéc trong ngay, khac ngay
v6i gia tri CV < 15% (ngoai trir mau LLOQ vé&i CV < 20%); déap (mg cac yéu cau vé do ding, do chinh x4c ctia phuong
phép phan tich thudc trong dich sinh hoc theo huéng dan ctia US-FDA.

3.2.5. Anh huéng ciia nén miu

Tién hanh d4anh gi4 anh huong ctia nén mau tai hai mic ndng d6 LQC va HQC trong 6 16 huyét tuong khac nhau. Xac
dinh hé s6 anh hudng nén cho chét phan tich va chudn ndi bang cach xac dinh ty s6 giita dap timg chat phén tich/IS trong
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cac nén mau khac nhau va dap g chét phan tich/IS trong
dung méi. Xac dinh ty s6 ctia hé s6 anh huong nén cua
chat phan tich d6i voi hé s6 anh hudng nén ciia chuan noi
tuong g cho timg nén mau. Panh gid muc d6 dao dong
(CV%) ciia cac ty s trén cho chit phan tich. Két qua danh
gi4 anh hudng cua nén miu dugc trinh bay trong Bang 5.

Bang 5. Két qua anh hwong nén mau

. R SLF
Mirc nong do
MFg, /MF ¢ CV (%)
LQC (n=06) 0,974 2,3
HQC (n=6) 0,946 1,3

Két qua tham dinh cho thdy, anh huong nén méu gitra
cac 16 huyét trong khac nhau ndm trong gidi han cho phép
(CV% < 15%), nhu vay phuong phap phan tich dap ung
c4c yéu cau phan tich thude trong dich sinh hoc.

3.2.6. Ty I¢ thu hoi

Tién hanh danh gia ty 1& thu hoi cua SLF tai bon
murc ndong d6 LQC, SQC, MQC va HQC bing cach so
sanh ty 1¢ dap tng cta chat phan tich/IS trong cic mau
¢6 qua chiét tach véi ty 1¢ dap tng tuong (mg trong céc
mau khong qua chiét tich. Két qua danh gia ty 1é thu
hdi cua SLF trong huyét twong dugc trinh bay trong
Bang 6.

Bing 6. Két qua ty 1é thu hoi SLF trong huyét tirong

Mirc nong do

% thu hoi

CV (%)

M4u qua chiét tich M4iu khéng qua chiét tach
LQC (n=06) 100,6 2.8 5,1
SQC (n=16) 101,2 3,1 3,7
MQC (n=06) 96,0 7,6 44
HQC (n=06) 105,7 52 3,8

Két qua tham dinh cho thiy ty 1¢ thu hdi cua dugc
chat & bén mirc ndng do déu nho hon 115% va sai khac
giita cac mirc nong do déu khong qua + 15%. Gia tri
CV% gitra cac dap tng cuia chat phan tich va IS trong
cac mau QC khong qua chiét tach va ¢ qua chiét tach ¢
mdi ndng d6 déu nho hon 15%. Nhu vdy phuong phap
phan tich dap tmg cac yéu cau phan tich thudc trong
dich sinh hoc.

3.2.7. Anh hwéng ciia mé mdu, tan huyét

Chuén bj 16 huyét tuong tan huyét 4%, 16 huyét tuong
nhiém md (c6 ndng do triglycerid khoang 300 mg/dL).
Chuan bi 16 madu LQC va HQC trong huyét tuong tan
huyét va trong huyét tuong nhiém mé trén, mdi né)ng do
06 mau. Xac dinh ndng d6 va do dung cac miu huyét
twong tan huyét va nhi®m mé so v6i ndng d6 pha thuc té.
Két qua nghién ctru duoc trinh bay trong Bang 7.

Bing 7. Két qud nghién ciru anh hieong ciia mé méu, tan huyét

Do 6n dinh MAiu % do ding CV (%)
, LQC 106,1 4,2
Anh hudéng cua m& mau
HQC 98,8 2,1
, . LQC 101,3 2,2
Anh hudng cua tan huyét
HQC 96,7 2,9

3.2.8. Dé on dinh ciia dwoc chit trong huyét twong

Tién hanh nghién ctru d on dinh cua SLF trong HT trén cac 16 mau LQC va HQC. Panh gia do 6n dinh ctia SLF
trong HT bang cach so sanh ndng d SLF c6 trong mau dugc bao quan ¢ nhitng diéu kién nhat dinh voi ndng do pha thuc
té. Tién hanh nghién ctru d6 6n dinh cia mau trong va sau qua trinh xr 1y bao gdm d6 6n dinh mau trong autosampler,
d6 6n dinh cta cin sau bdc hoi. Két qua nghién ctru do 6n dinh dugc trinh bay trong Bang 8.
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Bing 8. Két qua nghién ciru dé on dinh ciia SLF

D) 6n dinh MAiu % dd 6n dinh CV (%)
LQC 99,7 4,3
Sau 6 chu ky dong — ra dong
HQC 99,0 42
Do 6n dinh thoi gian ngan LQC 95,7 5,3
(6 gio 00 phut; nhiét d6 phong) HQC 101,9 2,1
Do On dinh thoi gian dai LQC 104,7 5,3
(118 ngay; -35°C) HQC 101,6 1,1
Do 6n dinh trong qué trinh xir Iy mau LQC 108,2 0,9
(nhiét d6 phong) HQC 100,9 0,6
Do 6n dinh cén sau bde hoi LQC 107,4 2,1
(2,5 gio; nhi¢t do phong) HQC 100,3 1,1
Két qua thim dinh cho thay % d6 on dinh cua SLF 3 6.034 5.050
trong HT déu ndm trong khoang 85 — 115% va cac gi tri ’ ’
CV déu nho hon 15% & cac diéu kién bao quan khac nhau, 3,5 6,917 8,846
dap tmg yéu cau cua phuong phéap phén tich thude trong 4 6.407 8.662
dich sinh hoc.
4,5 7,390 7,864
3.3. Ung dung phuwong phap da xay dung dinh
lwong nong do solifenacin trong mau huyét twong 5 7,189 1,755
ngwoi tinh nguyén (NTN). 5,5 7,500 7,487
Ap dung phuong phap di xay dung dé dinh luong 6 7262 7382
nong do SLF trong huyét trong cua 02 ngudi tinh nguyén ’ .
(NTN) dai dién sau khi uéng 01 vién nén bao phim 0,5 7,411 7,345
solifenacin succinat 5 mg trong tinh trang doi. Lay mau 7 7,105 7,077
méu tai cac thoi diém: 0 gid (trude khi udng thude) va 1;
2;3;3,5, 44,5, 5,55, 6; 6,5, 7; 8, 9; 10; 12; 24; 36; 48; 8 6,386 6,488
72 gio sau khi uéng thudc. Dé cuong da dugc phé duyét 9 6,222 5,982
tai hoi déng dao duc Vién Kiém nghi¢ém thude Trung 10 6.199 5503
uong. ’ ’
Két qua ndng d6 SLF trong mau huyét twong cua 02 12 5,662 5,684
ngudi tinh nguyén tai cac thoi diém trudce va sau khi ding 24 5,090 4,269
thude duoc trinh bay trong Bang 9. Sic ky do dai dién cho iy 1018 3007
méu trong huyét trong ngudi tinh nguyén duoc trinh bay ’ ’
trong Hinh 6, 7. 48 3,270 2,497
Bing 9. Két qua nong dé SLF trong huyét twong ciia 7 2,616 1,583
NTN va cac thong $6 duoc dong hoc
- t . (gi0) 5,5 4,0
Thoi gian (gid) Nong d§ (ng/mL)
01 g1an (gio /mL 7,500 8,662
NTN 01 NTN 02 Cinax (n/mL) : :
0 0,000 0,000 AUClast (gl(‘rng/mL) 299,906 257,714
1 0,433 1,012 AUC, ,(gio.ng/mL) 481,703 336,551
2 3,840 5.925 t,, (gid) 48,17 34,52
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Hinh 6. SKP mdu HT thoi diém trieée khi uong thudc
cua NTN 01

Két qua phan tich trén NTN cho thay:

Trén sic ky d6 mau huyét trong ctia ngudi tinh nguyén
trude khi udng thude (Hinh 6) dép tmg tai thoi diém tuong
(g véi thoi gian lwu ciia SLF déu khong 16n hon 20% dép
mg mau LLOQ, vi vdy nén mau huyét trong khong anh
huong dén do chon loc cua phuong phap va phi hop véi
két qua tham dinh phuong phép.

Nong d6 dinh trong huyét twong (C,0) cua 02
NTN nam trong khoang duong chuan khong can phai
tién hanh pha lodng mau khi phan tich. Do d6, khoang
duong chuan di xay dyng 1a phu hop voi SLF. C6 hai
miu LQC, SQC nam trong khoang ndng do phan tich
mau NTN, dam bao yéu cau phan tich mau trong dich
sinh hoc. Cac théng s6 duoc dong hoc nhu C
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Hinh 7. SKP mdau HT thoi diém sau khi uong thuéc 5,5
gio cua NTN 01

cua 02 nguoi tinh nguyén tuong tu voi cac tai liéu da
cong b [4 - 6].

4. KET LUAN

Nghién ctu da xay dung dugc phuong phap dinh
luong solifenacin trong huyét tuong nguoi bang UPLC/
MS-MS véi thoi gian phan tich ngin (3,5 phit), co gia
tri gioi han dinh luong dudi 1a 0,1 ng/mL; khoang tuyén
tinh tir 0,1 ng/mL dén 25,0 ng/mL; d6 dung va do chinh
xac dap tmg yéu cau dbi voi phuong phap phan tich thube
trong dich sinh hoc ciia US-FDA, EMA va ICH. Nhu vay,
v6i khoang tuyén tinh rong va gi6i han dinh luong dudi
thép, phuong phap c6 thé g dung trong cac nghién ctru
danh gia sinh kha dung va twong duong sinh hoc thude
solifenacin ¢ cac ham lugng khac nhau.
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