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DINH HUO'NG CONG TAC
KIEM TRA VA GIAM SAT CHAT LUGNG THUGC NAM 2018

PGS. TS. DOAN CAO SON

Vién truwong Vién Kiém nghiém thuéc Trung wong

Trong nam 201 7,hé¢ thong kiém nghiém trén ca nudc
van tlep tuc ¢b gang nd lyc trén moi mit, hoan thanh
xuét sic nhiém vu duoc giao, tich cuc huong Gng cac
phong trao thi dua, két qua di nhan duoc nhiéu thanh
tich dang khich 18, cy thé:

- Hoi dong thi dua cua hé théng kiém nghiém da dé
nghi Vién truong Vién Kiém nghiém thudc Trung wong
tang glay khen cho 16 tap thé va 19 ca nhan di co thanh
tich xuat sic trong cong tac kiém tra, giam sat va dam
bao chat luong thube nam 2017. Cac don vi gom Vién
Kiém nghiém Thudc Thanh phé H6 Chi Minh, TTKN
Thudc - My phdm - Thyc phdm Thanh phd HO Chi
Minh, TTKN Dugc pham - My phim Hai Phong, TTKN
Thubc - My pham - Thyc pham Quang Ngii va TTKN
Gia Lai dd dugc tang Co thi dua cua Bo Y té. Vién Kiém
nghiém thudc Trung wong dugc Hoi dong thi dua Bo
Y té dé nghi tang Co thi dua ctia Chinh phii ndm 2017.

- Vé ning lyc ciia hé théng kiém nghiém: Pén nay
toan hé théng da c6 10 don vi dat GLP va 46 don vi dat
tiéu chuan ISO/IEC-17025.

Hoi thao tong két cong tac kiém tra, giam sat chét
luong thudc ndm 2017 tai Thanh phd Ninh Binh vao
ngay 30 thang 3 ndm 2017 d4 nhét tri dé ra dinh hudng
cOng tac va cac nhiém vu trong tm cho hé théng kiém
nghiém nam 2018.

1. Pinh huéng cong tac

- Tang cudng thiét 1ap chat chuan, chat ddi chiéu
dé mo rong danh muc hoat chit dugc kiém soat chat
lugng.

- Cung ¢6 va duy tri hé thong dam bao chit luong
bén ngoai (EQAS) theo mé hinh cia T chirc Y té Thé
gidi, day 1a két qua ciia Dy an hgp phan “Tang cudng
néng luc kiém nghiém thube” thude Dy an “HJ tro hé
thong yte t€” do Quy Toan cau vong 10 tai trg.

- Pbi v6i Vién Kiém nghiém thubc Trung wong va
Vién Kiém nghiém thudc Thanh phé Hd Chi Minh: Can
tang cudng trién khai nghién ctru dénh gia sinh kha dung
va twong duong sinh hoc ciia thude. Tiép tuc nghién ctru
trién khai kiém nghiém xac dinh chét luong cac thudc c6
ngudn gdc sinh hoc va enzym. Mé céac 16p dao tao cho
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cac Trung tam kiém nghiém va cac phong kiém nghiém
clia cac doanh nghiép vé chuyén mén k¥ thuét, quan 1y
chat lugng; t6 chtrc chuong trinh danh gia ning luc thi
nghiém thanh thao bang so sanh lién phong thi nghiém;
quan 1y phong thi nghiém theo tiéu chuin GLP va
ISO/IEC-17025.

- Péi voi cac Trung tdm kiém nghiém tinh, thanh
phd: Cén tiép tuc cung c¢d va ting cudng co s vat chat
ky thuat, dao tao can bd dé ting cuong ning luc quan
1y chét lugng thir nghiém; cac Trung tim Kiém nghi¢m
dat tiéu chuan ISO/IEC 17025 va GLP tich cuc tham gia
cong tac tién kiém. Tang cudng cong tac kiém tra giam
sat chét lugong thudc trén dia ban, tai cac co s& diéu tri,
sir dung thudc, dic biét 1a ddi véi cac thude d& bi bién
dbi chat lugng.

2. Nhiém vu trong tim

2.1. Poi véi Vién Kiém nghi¢m thuoc Trung wong va
Vién Kiém nghiém thuéc Thanh phé Ho chi Minh

- Xay dung ké hoach ldy miu dé lam can ctr thuc
hién va chi dao cac Trung tdm Kiém nghiém, trong d6
tap trung ldy mau tir ddu ngudn; tai cac nha phan phdi,
nhap khau; ting cudng ldy mau thude tring thau tai cac
bénh vién va cac co so'y té.

- Tang cuong ning luc chuyén moén, nhat 13 ting
cudng cac thiét bi va chit chuan, tap chuén dé thyc hién
kip thoi ké hoach tién kiém thubc nhap khiu va kiém
tra cac thude phuc vu cho cac chuong trinh ciia B Y té
(chwong trinh chdng lao, sot rét va HIV/AIDS).

- Xay dyng va thuc hién dé an nang cdp Trung tim
Panh gi4 trong dwong sinh hoc & hai Vién theo chuin
muc Qudc té va Khu vuc.

- M6 rong quy chat chudn, chit ddi chiéu va duoc
liéu chuén dé phuc vu cong tac kiém nghiém, nham tang
ty 1€ kiém tra chét luong toan bo ddi véi cac hoat chét,
ché pham Iuu hanh trén thi trueong.

2.2. DPoi véi cdc Trung tim kiém nghiém tuyén Tinh,
Thanh pho

- Tiép tuc nang cao ning luc kiém tra, giam sat chat

lwong thudc, my pham va thuc pham, co 16 trinh thich



hop dé tién t6i dat tiéu chuan ISO/IEC-17025 va GLP.
Tich cuc tham gia cac chuong trinh thir nghiém thanh
thao va cac 16p tép huén k¥ thuat do hai Vién td chire.

- Xay dung va thyuc hién ké hoach léy mau theo dinh
hudng va chi dao chuyén mon cua Vién Kiém nghiém
thudc Trung wong.

- Céc Trung tAm tham gia danh gia thudc nhap khau
truée khi luu hanh (tién kiém) cAn bam sat vao tiéu
chudn thudc ding ky, kiém tra toan bd cac chi tiéu chét
lugong theo quy dinh.

- Can luu ¥ béo cdo kip thoi tinh hinh chat lwong
thubc, cac mau khong dat chét lugng vé S&'Y té va hai
Vién dé c6 hudng giai quyét va xir 1y, tranh dé lot ludi

céc thude kém chét lugng luu hanh trén thi truong.
2.3. Doi véi cdc co sé sin xudt, kinh doanh dwoc

- Xay dung va tham dinh phuong phap kiém nghiém
cac san pham theo hudng kha thi voi trang thiét bi
ky thuat hién c6, pht hop vdi yéu cau cia Thong tu
sO 44/2014/TT-BYT ngay 25/11/2014 Quy dinh viéc
dang ky thude.

- Ra soat cac tiéu chudn chét lugng thude cho phu
hop v6i Dugc dién Viét Nam V ¢ hiéu luc tir ngay
01/7/2018.

- Can thyc hién nghiém tic viéc kiém tra chat luong
nguyén liu dau vao, dic biét 1a cac dugce lidu dé tranh
su dung duoc li¢u nham 14n hodc gia mao.

NGHIEN CUU KHOA HOC

NGHIEN CUU PINH LUGNG CURCUMINOIDS TRONG CHE PHAM
BANG PHUONG PHAP HPLC VG DETECTOR PDA
NGUYEN TH] THANH PHUONG, NGUYEN THANHDA]] DUONG TH] VAAN,

CHU TH] THUY, NGUYEN THI HONG HANH, DAM THI THU
Trung tim Y té dw phong Ha Nji

Tir khoa: Curcuminoids, Nghé, HPLC, nano curcumin

1. Pit van dé

Cay Nghé vang hay con goi 1a Uit kim, Khuong
hoang, cé tén khoa hoc 1a Curcuma longa L. thudc ho
gimg (Zingiberaceae). Nghé vang 1a loai cay kha phd
bién & nudce ta sudt tir Bic vao Nam [2]. Theo GS. D4 Tt
Loi - tac gia cua cudn sach ndi tiéng “Nhiing cay thudc
va vi thudc Viét Nam” thanh phan chinh cta ca Nghé
vang 1a cac chit mau vang gdm curcumin (chiém khoang
60%) va hai din chit ctia né 1a demethoxycurcumin
(chiém 24%) va bisdemethoxycurcumin (chiém 14%),
goi chung la cdc curcuminoids. Cac curcuminoids cé
nhiéu tac dung sinh hoc nhu: urc ché su phat trién cua
khdi u, chéng oxy hoa, ting kha ning mién dich...[1].
Chinh vi ¢6 nhiéu tic dung nhu trén, cac san pham chiét
Xuét tir Ngh¢ dang duoc st dung rong rai trén thi truong,
chu yéu & cac dang: don thanh phan curcuminoids hodc
Nghé, hodc két hop vdi cac duge liéu va cac hoat chat
hoa hoc khac dé ting hip thu va hiéu qua diéu tri [4].
Dugc dién My, Trung Qudc méi chi co6 chuyén luén
xac dinh ham lugng cua cac curcuminoids trong dugc
liéu Nghé bang phuong phap HPLC, chua c¢6 quy trinh
phan tich cac curcuminoids trong ché pham. Vi vy, can

nghién ctru phuong Phép c6 thé phan tach va dinh hrrc.mg
riéng ting thanh phan géc curcuminoids va han ché anh
hudng cia cac thénh phan khac trong quf’l trinh phén tich.
Nghién ctu nay nham xay dung va tham dinh pl}ucmg
phap dinh luong ?urcgminoids trong cac san pham c6
thanh phan tir chiét xuat Ngh¢ vang.
2. Thuc nghiém
2.1. Thiét bi, dung cu, héa chit va chit chuin
2.1.1. Thiét bi va dung cu: Pa dwoc hiéu chuan theo
ISO/IEC 17025 va GLP.

- May sic ky long Shimadzu SPD M20A/RF 20A
v6i detector PDA

- Can phéan tich Sartorius CP224S, d¢ chinh xac
d=0,1 mg

- May lic siéu 4m

- Cac dung cy thuy tinh can thiét.
2.1.2. Hba chdt, chat chudn

- Chat chudn:

+ Chuan fiéi chiéu qucqmin (CUR) ctia Vién Kiém
nghi¢ém Thuoc Thanh phé H6 Chi Minh;
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+ Chuan lam viéc Demethoxycurcumin (DMC) cua
Trung Qudc;

+ Chuén 1am viéc Bisdemethoxycurcumin (BDMC)
ctia Trung Qudc.

- Dung méi, hoa chat: Methanol, Acetonitril, Acid
acetic dat tiéu chuan tinh khiét ding cho phan tich hodc
cho HPLC.

2.2. Mdu nghién civu

- Mdu thir: Vién nang Nano Curmin Gold Golden
Health USA ctia Cong ty C6 phan VTYT Hai Duong c6
cong thic bao ché cho 1 vién nhu sau:

Nano Curcumin 320 mg, Tran bi 50 mg, Ché day
50 mg, Nam linh chi 150 mg, Piperin 5 mg va phuy gia
vira du.

- Mau placebo: C6 cac thanh phan khac giéng vién
nang Nano Curmin Gold Golden Health USA nhung
khong chira Curcumin.

2.3. Phuwong phdp nghién ciru
2.3.1. Piéu kién sdc ky

- Cot sic ky: Agilent Zorbax Eclipse XDB
C18 (250 x 4,6 mm; 5 um).

- Nhiét do cot 40°C.

- Pha dgng: Acetonitril - Dung dich acid acetic
4% (40 : 60)

- Téc d6 dong: 1,5 ml/phiit.

- Detector: UV- VIS 430 nm.

- Thé tich tiém: 20 pl.
2.3.2. Chudn bi cac dung dich chudn va thir

- Dung dich thir: Can chinh xac khoang 0,2 g mau
thir, cho vao binh dinh mirc 100 ml. Thém khoang 60 ml

methanol, l4c siéu am trong 15 phut, thém methanol vira
du dén vach, lic déu. Loc qua mang loc 0,45 pm.

Hinh 1. SKD mdu trcfng
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- Dung dich chudn:

+ Dung dich chudn géc CUR: Can chinh x4c khoang
40 mg chuén Curcumin vao binh dinh mac 100 ml, thém
60 ml methanol, lc cho tan, thém methanol vira du thé
tich, lac déu.

+ Dung dich chudn géc DMC: Can chinh xac khoang
10 mg chudn Demethoxycurcumin vao binh dinh
muc 100 ml, thém 60 ml methanol, lic cho tan, thém
methanol vira da thé tich, 1ic déu.

+ Dung dich chuan géc BDMC: Can chinh xac
khoang 10 mg chuin Bisdemethoxycurcumin vio binh
dinh mirc 100 ml, thém 60 ml methanol, lic cho tan,
thém methanol vira du thé tich, lic déu.

+ Dung dich chudn hén hop: T cic dung dich
chuan gbc trén, pha cac dung dich chuan hdn hop co chira
CUR néng d6 khoang 2 pg/ml d&én 120 pg/ml; DMC va
BDMC ndng d6 khoang 0,5 pg/ml dén 30 pg/ml trong
methanol.

2.3.3. Phurong phdp tinh két qua

- Xéc dinh nong d6 CUR, DMC va BDMC ¢ trong
cac miu thir dya vao dién tich pic cua timg chét thu
duoc tir sic ky d6 cua miu thir va duong chuan biéu thi
mdi twong quan giita ndng d6 CUR, DMC hoic BDMC
¢6 trong cac mau chuan vai dién tich pic twong tng cua
mau chuan.
3. Két qua va ban luan
3.1. D¢ dac hiéu

Tién hanh phan tich cic miu tring va mau ddi chiéu
chura CUR, DMC va BDMC theo phuong phap da xay
dung va ghi lai sic ky d6 (Hinh 1, 2).
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Hinh 2. SKD mdu chudn hén hop



Trén SKD ctia miu dbi ch1eu (Hinh 2) xuét hién cac pic tai cac thoi diém 13,5 phut; 15,5 phat va 17,7 phiit cia BDMC,
DMC va CUR. SKP ctia miu tring (Hinh 1) khong xuat hién cac pic tai cac thoi diém trén. Do véy, phuong phap phéan
tich c6 do déc higu-chon loc véi CUR, DMC va BDMC dé phan tich cac chat ny trong ché pham.
3.2. Pj tuyén tinh

Phan tich cac mau chuan hdn hop c6 chira CUR ndng d6 khoang 2 pg/ml dén 120 pg/ml; DMC va BDMC ndng do
khoang 0,5 pg/ml den 30 pg/ml theo quy trinh da xay dyng. Xac dinh sy twong quan giira ndng d6 CUR, DMC va
BDMC co trong mau va dién tich pic twong tmg thu dugc trén SKP bing phuong phap hdi qui tuyén tinh. Két qua
xac dinh moi twong quan nay dugc trinh bay ¢ Bang 1.

Bing 1. Két qua tham dinh khodang tuyén tinh ciia phwong phdp

Ndng d6 (ug/ml) 1,95 3,90 19,5 39,0 78,0 117
CUR Dién tich pic 235139 | 426909 | 2272424 | 4864938 | 8834580 | 13320002
Phuong trinh héi quy: y = 113496,6 x + 89659; r=20,999
Nong d6 (ug/ml) 0,49 0,98 4,9 9,8 19,6 29,4
DMC Dién tich pic 55011 104322 565273 1079774 | 2145360 | 3199250
Phuong trinh hdi quy: y = 10868 x + 11038;  r=1,000
Nong d6 (ug/ml) 0,49 0,98 4,9 9,8 19,6 29,4
BDMC Dién tich pic 38075 82442 460530 894090 | 1796127 | 2682569
Phuong trinh héi quy: y = 91433 x - 813,5; r=1,000
Curcumin Demethoxycurcumin
3 3800000 |\ = 10888x+ 11038
2 y 7 113497x + 89659 4 3000000 | ¥ O 90
iy 2500000 :
20000000 | "2 - 0 gogg £ 5000000
8 8 1500000
?tmnau < 1000000
500000
0 0
0 10 20 30 40
0 50 100 150
d
Nong 6 (g/mi) i
Bisdemethoxycurcumin
91433x-8135
2500000 | Y*© -
% ot A*=0.999
¢ 1500000
E 1000000
& 500000
0
0 0.1 0.2 03 04
Néng a6 (pgimi)

Hinh 3. D6 thi khdo sat sw twong quan tuyén tinh giita nong dé va dién tich
pic cia CUR, DMC, BDMC

Két qua tham dinh cho thiy trong khoang nong do tir 2 pg/ml dén 120 pg/ml c6 su twong quan tuyén tinh giita
ndng do va dién tich pic CUR, tir 0,5 pg/ml dén 30 pg/ml c6 sy twong quan tuyén tinh gitra ndng do va dién tich pic
DMC va BDMC vdi hé s6 trong quan x4p xi bang 1. Nong ¢ CUR, DMC va BDMC xac dinh tir dudng chuan so
v6i nong d6 1y thuyét déu nam trong gidi han cho phép (80 - 120%).
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3.3. Gidi han dinh lwgng (LOQ)

Pha lodng dan dung dich chudn hdn hgp CUR, DMC va BDMC & muc 2.3.3 d&én ndng d6 thap nhét sao cho khi
tiém vao hé théng sdc ky tin hi€u thu dugc cao gép 10 14n so v&i nhidu duong nén va c6 do ding, d6 lap lai dat
yéu cau dé dinh luong. Gidi han dinh luong cia CUR, DMC va BDMC lan luot 12 0,195 pg/ml; 0,049 pg/ml va
0,049 pg/ml.

3.4. D dung va do lap lai

Tién hanh danh gia d6 dung, do lap lai cua phuong phap tren mau tu tao: Thém cac chudn vao nén mau placebo
va xit Iy theo quy trinh phan tich dé dung dich cu01 cling ¢6 ndng do cac curcum1n01ds 6 3 muc la 50% (mau LQC),
100% (mau MQC), va 150% (mau HQC) so véi nong do dinh luong. Mdi mirc nong d6 1am 03 mau. Xac dinh ham
lwong cac Curcuminoids c6 trong cac miu bang dudng chuan phan tich trong cing diéu kién. P6 dung cia phuong
phap 1a ty 1& % giira ndng d6 xac dinh duoc so véi nong do 1y thuyét. Do 1ap lai cia phuong phéap duoc biéu thi bang
gia tri RSD%. Két qua xé4c dinh do dang, d6 lap lai ciia phuong phap dugc trinh bay & Bang 2.

Bing 2. Két qua tham dinh d¢ ding, dé lap lai

Curcumin Demethoxycurcumin Bisdemethoxycurcumin
LQC MQC HQC LQC MQC HQC LQC MQC HQC
(19,5 pg/ml) | (39,0 pg/ml) | (58,5 ug/m) | (4,9 pg/ml) (9,8 ug/ml) | (14,7 pg/ml) | (4,9 ug/ml) | (9,8 pg/ml) | (14,7 pg/ml)
D;(:) t?u 98.4 98,7 98,7 100,5 101,5 100,2 101,0 101,9 101,8
hoi (%)
Bolaplai |, 03 0,03 03 03 0,04 0,5 0.4 0,04
(RSD %) b b b 9 9 9 9 9 b
Trung 98,6% (RSD = 0,18% 100,9% (RSD = 0,219 101,5% (RSD = 0,94
binh 40 70 ( — Y 0) i Yo ( — U /0) ’ Yo ( — Y A’)

Két qua tham dinh cho thdy & cac ndng do thap, trung binh va cao, phuong phap cé d6 dung xap xi 100%; do lap
lai trong ngay va khac ngay véi gia tri RSD nho.
3.5. Khodng xdc dinh

Tir két qua do tuyén tinh, 46 ding, d6 chinh x4c cta phwong phap, khoang xac dinh cua phuwong phap ddi véi
CUR tir 19,5 pg/ml dén 58,5 pg/ml; d6i véi DMC va BDMC tir 4,9 pg/ml dén 14,7 pg/ml.
3.6. Két qud phan tich mau thuc té

St dung phwong phap da xay dung dé xac dinh ham lugng ctia cac curcuminoids trong mau vién nang Nano
Curmin Gold Golden Health USA. Két qua phan tich duoc trinh bay & Béang 3.

Bing 3. Ham lwong CUR, DMC va BDMC trong ché pham

1 Curcumin 14,51 4,53
2 Demethoxycurcumin 2,40 0,75
3 Bisdemethoxycurcumin 0,39 0,12
Téng cac curcuminoids 17,30 5,28
4. Két luan

Nghién ctru dd xdy dung dwoc phuong phap dinh lwong CUR, DMC va BDMC trong ché phim bing
phuong phap HPLC-PDA. Quy trinh xtr Iy mau bang cach hoa tan trong methanol; diéu kién sic ky: cot sic ky
C18 (250 x 4,§ mm; 5 pm), detector UY 430 nm, pha dong AC;N - CH,;COOH 4% (40:60, v/v), tbc do dong
1,5 ml/phtt, thé tich tiém mau 20 pl. K&t qua tham dinh cho thay, phuong phap c6 gia tri giéi han dinh lugng
nho (0,195 pg/ml d6i véi CUR; 0,049 pg/ml d6i véi DMC va BDMC); khoang tuyén tinh rong (tir 2 pg/ml dén
120 pg/ml dbi voi CUR va tir 0,5 pg/ml dén 30 pg/ml d6i véi DMC va BDMC); do dung dao dong trong khoang
98,7% - 101,9%; do lap lai vi gia tri RSD% nho (0,4% - 3,9%), dap ung yéu cau ddi véi phurong phap phan tich
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hoa hoc theo AOAC. Phuong phap dé xdy dung c6 thé ung dung dinh luong cic CUR, DMC va BDMC trong cac
ché pham chura curcuminoids va cac thanh phan khac.
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SUMMARY

A HPLC was proposed to determine Curcuminoids in samples with the chromatographic conditions as follows:
Agilent Zorbax Eclipse XDB C18 Column (250 x 4.6 mm,; 5 um), UV-VIS detector at 430 nm, mobile phase is a
mixture of Acetonitrile and 4% acetic acid solution (40: 60), the flow rate about 1.5 ml/minute, injection volume
is 20 ul, temprature column: 40°C.

The experimental results proved that the proposed HPLC method is specificity, precision and accuracy. The
method had linear over the concentration range of 2-120 ug/ml for CUR, and 0.5 - 30 ug/ml for DMC and BDMC;
the LOQ of CUR, DMC and BDMC were 0.195 ug/ml, 0.049 ug/ml and 0.049 ug/ml; the accuracy were within
98.4% - 101.9%. This method was suitable for determination of CUR, DMC and BDMC in sample.

(Ngay nhan bai: 17/11/2017 ; Ngay phan bién: 14/12/2017 ; Ngay duyét dang: 20/12/2017

XAY DUNG PHUONG PHAP PINH LUONG BAC BANG QUANG PHO
HAP THU NGUYEN TU (AAS) VA KIEM NGHIEM HINH DANG,
KiCH THUGC TIEU PHAN NANO BAC

THAI NGUYEN HUNG THU, VO VIET HUNG
Truwong Dai hoc Duwgc Ha Ngi

TRAN VIET HUNG
Vién Kiém nghiém thuéc TP HCM

LE THI HUONG HOA
Vién Kiém nghiém thuéc TW

Tir khoa: Bac, nano bac, AAS, dinh lwong

1. Pt van dé

Trong linh vuc y té, thi trudng ngdy cang xuat hién
nhiéu san phém ¢o6 chira nano bac nhu: gel rira tay nano
bac, dung dich rira xoang, dung dich rira vét thuong,
nudc suc mi¢ng, khéu trang chira nano bac... Cac san
pham nay di dong vai tro tich cuc trong cong tac phong
chéng mot sb dich bénh nhu: dich tay chan miéng, dich
tiéu chay, dich cim gia cAm, dich soi. Tai Viét Nam, da
c6 mdt s6 nghién ctru xdy dung tiéu chudn di voi gel rira
tay nano bac. Tuy nhién, dbi véi mot s6 san pham nano
bac khac nhu dang: hdn dich nano bac (HD), dung dich
nudce stic migng (NSM) thi hién nay chua c6 phuong
phap kiém tra chit lugng. Dé gop phan danh gia chat
lwong cua nhitng san pham nay, nghién ctru da duoc thuc

hién v6i myc tiéu: Xay dyng dugc quy trinh xac dinh
ham lugng bac trong mét s san pham nano bac dam bao
d6 chinh xac cao, do lap lai va d6 nhay cao; dong thoi
xay dung dugc phuong phap xac dinh hinh dang, kich
thudc tiéu phan nano bac. Phuong phép ciing duoc ap
dung ddi véi mot s6 mau hon dich nano bac 1000 ppm
va dung dich nudc sic miéng 5 ppm dugc bao ché tai
Khoa Nghién ctru & Phat trién cia Vién Kiém nghiém
thudc Trung wong.

2. Thuc nghiém
2.1. Héa chit, chit chudn va méu nghién ciru

Do yéu cau nghiém ngit caa phuong phap AAS
nén nudc cat va hod chat su dung phai cé dd tinh khiét
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rit cao, loai superpure hay tinh khiét ding cho AAS,
bao gom:

- Dung dich bac chuan 1000 ppm (Merck, Dic);

- Bac nitrat (Merck, Puc);

- Dung dich acid nitric 65% (Merck, Duc).

Tat ca cac dung dich thudc thir va cac budc pha
loang thyc hi¢n trong qua trinh phén tich déu dugc thuc
hién v&i nude cat duoc 1am sach bang phuong phép trao
dbi ion, c6 dién tro suat > 18 MQ.cm™! hay cac dung
dich thich hop duogc chuan bi trong dung méi 1a nudc cat
dugc xt Iy nhu trén.

- Méu nghién ctru bao gébm: 2 mau hdn dich nano
bac 1000 ppm (HD1, HD2) va 2 mau dung dich nuéc
stic miéng nano bac 5 ppm (NSM1, NSM2) duoc bao
ché vao thang 10 va thang 12/2016 tai khoa Nghién ctru
& phat trién cia Vién Kiém nghiém thuoc Trung vong.
2.2. Thiét bi, dung cu
2.2.1. Thiét bi, dung cu dung dé dinh lwong bac bcing
phuwong phap AAS

- May quang phd hip thu nguyén tir Z-5000 (Hitachi,
Nhat Ban) c6 trang bi dén cathod rong, dau dot sir dung
ngon ltra acetylen - khong khi nén;

- Can phan tich c6 d6 chinh xac 0,1 mg (Mettler
Toledo AB 204S, My);

- Hé thong loc nude trao doi ion (Easypure UV/UF,
Barnsted, MY);

- Cac dung cu thuy tinh, ndi cach thuy.

Tét ca cac may moc va dung cu da duogc hiéu chuan
va kiém dinh theo dung tiéu chuan ISO/IEC 17025, GLP.
2.2.2. Thiét bi, dung cu dung dé kiém nghiém kich thuoc
tiéu phdn nano bac

- Kinh hién vi dién tir quét FESEM Hitachi S-4800
véi cac thong sb cu thé:

(Sung dién tir: Ngudn dién tir phat xa truong lanh;
Thé gia toc: 0,5 kV dén 30 kV; B¢ phong dai: 20 lan
deén 800000 lan; P¢ phdn gidi: 1 nm dén 5 nm).

- Gid @& mau: Hinh try bang nhom.

- Pau do: Dién tir th cép.

- Bing carbon c¢6 dién tich khodng 10 mm?.

- May say.

2.3. Phuong phdp nghién ciru
2.3.1. Kiém nghiém hinh dang va kich thuoc nano bac
bang SEM [1]

- Tién hanh kiém nghiém v&i kinh hién vi dién tir
quét (Scanning Electron Microscope, SEM), loai kinh
hién vi tao anh véi d) phan gidi cao nho chum dién tir
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hep quét trén bé mit mau. Viéc tao anh mau vét duoc
thuc hién béng ghi nhén va phéan tich buc xa phat ra tu
tuong tac ciia chum dién tir voi bé mat mau vat.

- Lya chon tdc d6 quét anh, diéu kién xir Iy mau, do
phéng dai nham thu dugc hinh anh 16 nét cua cac tleu
phén bac, dé c6 thé xac dinh kich thude cta céac tiéu
phan nho nhét, 16n nhét va ty 1& cac tiéu phan hinh cu
trén tong sb tiéu phan trén vi truong.

2.3.2. Dinh tinh, dinh lrong bac bang AAS [2]

- Khdo sat cac diéu kién t6i wu cho dinh tinh, dinh
leong bac bang AAS: Tién hanh khao sat dé Iya chon
diéu kién phan tich thich hop nham dinh tinh, dinh luong
duoc bac trong cac mau nghlen cu’u trén may quang pho
hap thu nguyen tir. Cac diéu kién can khao sat bao gom
ndng d6 acid, tde do khi, do rong khe, chiéu cao dau dét.

- Tham dinh phwong phdp dinh lwong bac bang
AAS: Vé tinh thich hop ctia h¢ thong, d6 dic hidu, do
1ap lai, khoang tuyén tinh, 46 dting, khoang xé4c dinh ctia
phuong phap [3],[4].

3. Két qua va ban luin
3.1. Kiém nghiém hinh dang va kich thwdéc nano bac
bang SEM

3.1.1. Chudn bj mdu

- Pt mau: Lay khoang 20 ul ché phdm, nho 1én
bang carbon dd dwogc lam sach bang ethanol tuyét dbi,
vira nho vira sdy sao cho ché pham duoc dan déu va kho
déu.

- Tao mang dan dién: Phit mang kim loai 1én mau
bang phuong phap tao mang phun xa (sputtermg) Sau
khi dat gia d6 da gan mau vao buong mau, dung bom hut
chan khong t6i ap suit 0,1 Pa dé loai bo nude va oxy.
Tién hanh qua trinh phi mang kim loai 1én mat mau va
do ngay.

3.1.2. Tién hanh do

Gin miu vao gia dd, ldy tiéu cu va do ¢ thé gia tc
4 kV dén 5 kV voi cuong do dong dién 10 pA. Piéu
chinh d¢ phong dai thich hop (chon khoang 500 000 lan)
dé chyp anh cac tiéu phan nano bac, chinh sao cho anh
13 nét nhét, tién hanh chup va ghi lai anh.

3.1.3. Danh gid

Chon 6 vi tri, mdi vi tri khoang 1 pm?, tai cac diém
bat ky cta anh trén man hinh. Xir 1y dé thu cac két qua
sau:

- Ty 18 tiéu phan hinh cdu: Dém tong sb tiéu phan va
s6 lwong tiéu phan hinh cau tai cac vi tri quan sat. Tinh
ty 1é trung binh cua tiéu phan hinh ciu so voi téng sb
tiéu phan tai cac vi tri.



- Kich thudc cua tiéu phan bac: Do kich thudc cia tiéu phan 16n nhat, tiéu phan nho nhét va kich thudce (mét cach
tuong doi) cua da so ti€u phan trong vi truong theo thude do trén anh.
3.1.4. Két qua do

Kiém nghiém hinh dang va kich thudc cta 02 mau hdn dich nano bac 1000 ppm va 02 miu nudc sic miéng
5 ppm. Két qua dugc thé hién ¢ Hinh 1, Hinh 2 va Bang 1.

a) b)
Hinh 2. Anh SEM ciia nuée siic miéng nano bac 5 ppm: a)mau NSM1; b)mdau NSM?2

Bing 1. Két qua kiém nghiém hinh dang, kich thudc nano bac cia 04 mau thir

Chi tiéu HDI HD2 NSM1 | NSM2
Ty 1é tiéu phan bac hinh cau (%) 94,5 96,6 95,1 94.8
Kich thude tiéu phan bac 16n nhét (nm) 58 55 58 55
Kich thudc tiéu phan bac bé nhit (nm) 25 25 25 25
Ty 1€ tiéu phén bac ¢6 kich thude 30 nm dén 40 nm (%) 92,9 93,6 91,4 90,8

Két qua trong Hinh 1, Hinh 2 va Bang 1 cho thiy ca 4 mau nano bac thir nghiém déu c6 kich thudc tiéu phan bac
& mirc nano (25 nm dén 58 nm) vai da s6 trong khoang 30 nm dén 40 nm (90,8% dén 93,6%) va ty 1¢ tiéu phan bac
hinh cau khé cao (94,5% dén 96,6%).

3.2. Pinh lwong bac bang AAS

3.2.1. Khdo sdt va lua chon cdc diéu kién thich hop cho dinh luong bac bdngAAS

Dua trén mot sd tai liéu tham khao va diéu kién hién c6, da tién hanh khéo st va chon duoc dung dich acid nitric
1a dung moi thich hop dé pha mau. Tién hanh do d6 hap thu cua dung dich bac & ndng do 2 ppm dugc pha trong cac
dung dich acid nitric 1an luot co néng dd 12 0,2%, 1%, 1,5% va 2%. Két qua thu dugc cho théy: Néu st dung acid
nitric & néng d6 0,2% thi do hép thu rat thép. Str dung acid néng dd 1%, 1,5% cho két qua on dinh va do lap lai tdt,
ddng thoi ndng do acid cang nho s& giam anh hudng hoa hoc téi phép do quang phd hip thu nguyén tir. Vi vay, ndng
d6 acid nitric thich hop dé pha méu 1a 1% di duoc chon.

Tiép theo, tién hanh khao sat téc d6 khi, cuong do dén, d6 rong khe dé chon duogc diéu kién do cho phép dinh
lwong bac tot nhit. Tir két qua thu duoc, xac dinh duoc didu kién do AAS nhu sau:
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- Dén cathod rong Ag.

- Budc song 328,1 nm.

- Loai ngon Itra: Acetylen - khong khi nén.
- Chiéu cao dau d6t: 7,5 mm.

3.2.2. Quy trinh thir

- Chudn bi déy dung dich chudn: Hat chinh xac
5,0 ml dung dich bac chuén géc 1000 ppm vao binh dinh
mirc 100,0 ml. Thém dung dich acid nitric 1% dén vira
du, 1ic déu, thu duge dung dich bac chuin 50 ppm. Pha
lodng dung dich bac chuan 50 ppm bang dung dich acid
nitric 1% dé thu dwgc diy dung dich chudn c6 ndng do
bac 1a 0,5 ppm; 1,0 ppm; 2,0 ppm; 3,0 ppm; 4,0 ppm va
5,0 ppm.

- Chudn bi cdc dung dich thi:

- Béi véi hdn dich nano bac 1000 ppm: Hut chinh
xé4c 5,0 ml ché phém, cho vao binh dinh mrc 100,0 ml.
Thém 10 ml dung dich acid nitric 10% lic déu, dun cach
thity 10 phut, dé ngudi, thém nudc trao doi ion vira du
dén vach thu duoc dung dich bac c¢& 50 ppm. Pha loang
bang dung dich acid nitric 1% dé dugc dung dich c6
ndng do bac ¢& 2,0 ppm.

- Pbi v6i nude suc miéng nano bac 5 ppm: Hut
chinh xac 10,0 ml ché phém, cho vao binh dinh mirc
25 ml, thém 2,5 ml dung dich HNO,10%, dun céach thiy
30 phut, d€ ngudi, thém nudc trao doi ion vira du dé thu
dugc dung dich bac ¢ 2 ppm.

- Cach do:

Khéi dong hé théng may quang phé hép thu nguyén
tr. Mo dudng nude, md van khi. Bat dén, dé 6n dinh
15 phut. Bat ngon lira. Khi tin hiéu dudng nén di 6n
dinh, tién hanh do cic dung dich chuén (tir nong do thap
t6i ndng do cao), cac dung dich thir theo cac thong sd
dua ra trong muc khao sat cac didu kién do. Dung duong
chuén thuc nghiém biéu dién su phu thudc cua do hép
thu va ndng do bac trong ddy chuan. Nong do bac trong
dung dich thir dugc tinh toan dga vao duong chuén.

- Cdch tinh todn két qua

Ham lugng (%) bac so voi lugng ghi trén nhan dugc
tinh theo cong thuc:

Cxf
X (%)= x 100
V xA

trong do:

C: Nong d6 cta ché pham suy ra tir duong chuén
(ppm).
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- Cudng d6 dén 4,0 mA.
- b6 rong khe: 0,4 nm.
- Tbc @6 khi acetylen: 1 ml/phiit.

f: Hé s6 pha loing mau thir.

V: Thé tich mau thir dem pha lodng (ml).

A: Nong d6 trén nhan ctia ché pham (ppm).
3.2.3. Tham dinh quy trinh
3.2.3.1. Tinh thich hop cta hé thong

Tién hanh 6 14n do d6 hép thu ciia mét dung dich bac
chuén ¢6 néng d6 2 ppm theo cac diéu kién da lva chon.
Két qua duogc thé hién trong Bang 2.
Bing 2. Két qua danh gid tinh thich hop ciia hé thong

Lan do Cuwong dé hip thu
1 0,0718
2 0,0713
3 0,0715
4 0,0717
5 0,0720
6 0,0720
Trung binh 0,0717; n=6; RSD = 0,39%

Két qua thu dugc cho thz?'ly hé théng c6 do 6n dinh
tot, dat yéu cau vé tinh thich hop cta hé thong, dam bao
cho viéc dinh lugng bac.

3.2.3.2. B¢ dac hi¢u cua phuong phap

Chuan bi cic miu nén (miu placebo) c6 thanh phan
tuong tu nhu cac ché pham nhung khong c¢6 bac. Cu thé
nhu sau:

Mau placebo ciia hén dich cé cdac thanh phan:
2000 ml hén hop nudc cit - ethanol 96° (50:50),
15 g PVP, 2,36 g NaNO;, nu6e RO vira du 3000 ml.

Mau placebo ciia miede siic miéng cé cdc thanh phan:
10 g sorbitol, 20 g isopropanol, 5 g natri saccharin, 5 g
Natri benzoat, 1 g xylitol, 1 g thymol, 60 ml ethanol
90°, mau Brilliant Blue FCF va huong li¢u vira du, nuéc
RO vira du 1000 ml.

- Chuan bi mau chuan c6 ndng do bac 2 ppm va mau
thir theo muc 3.2.2.

- Tién hanh do do hép thu cia cac dung dich mau
nén, dung dich chuén va dung dich mau thir & cac diéu
kién da liya chon. Két qua thu dugc thé hién ¢ Hinh 3 va
Hinh 4.



4) B)

Hinh 3. D hdp thu ciia mau nén theo thoi gian: A)Hon dich; B)Nudc siic miéng

a) b)

Hinh 4. Dj hap thu ciia mdu thie: a) Hon dich HDI; b) Nude siic miéng NSM1

Két qua cho théy: M3u nén cua ca hdn dich nano bac va nude suc miéng do hép thu déu én dinh & gia tri 0,00;
Mau thir ciia ca hdn dich nano bac 1000 ppm va nudc siic miéng 5 ppm c6 d6 hap thu duy tri kha 6n dinh & mirc
0,07 - 0,08.

Nhu vay, phuong phap c6 d6 dac hiéu cao, co thé dung dé dinh tinh va dam bao cho viéc dinh lugng bac.
3.2.3.3. Khoang tuyén tinh

Chuén bi ddy 6 dung dich chuan bac trong dung dich acid nitric 1% tir 0,5 ppm dén 5,0 ppm. Tién hanh do d6
hap thy theo cac thong sé do da khao sat. Két qua thu duge nhu & Bang 3.

Bing 3. Két qua khao sat khodng tuyén tinh

Nong dp Ag (ppm) 0,5 1,0 2,0 3,0 4,0 5,0
g hip thu (Abs) 0,0177 0,0358 0,0717 0,1064 0,1415 0,1755
Phwong trinh hoi quy y = 0,0351x + 0,0008; r = 0,9999

Két qua cho thiy c6 su trong quan tuyén tinh chit ché gitra ndng d6 Ag cua dung dich do va do hép thy trong
khoang ndng d6 di khao sat tir 0,5 pg/ml dén 5 pg/ml véi hé sb twong quan r = 0,9999.
3.2.3.4. Do lap lai

Tién hanh phan tich & mic ndng d6 100% véi 6 1an can mau thir doc 1ap cia ciing mot ché pham, tinh toan ham
luong Ag tim dugce. DPanh gia d6 phan tan cua s6 liéu dua vao gia tri RSD (%).
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Bing 4. Két qua khao sat dg Idp lai ciia phwong phdp véi mau hén dich (HD1)

STT | D¢ hip Néng dp Ag ciia Ham lwong bac tim 86 liéu thong ké
thu (Abs) dung dich thir (ug/ml) duwgc so voi nhan (%)
1 0,0696 1,9601 98,01
2 0,0696 1,9601 98,01
HL trung binh = 98,15%;
3 0,0694 1,9544 97,72 n=6; RSD = 0,54%
4 0,0701 1,9744 98,72
5 0,0693 1,9516 97,58
6 0,0702 1,9772 98,86

Bing 5. Két qua khao sdt do Idp lai ciia phwong phép véi mau nweée siic miéng (NSM1)

STT | B¢ hip Noéng dé Ag ciia Ham lwgng bac tim S6 liéu thong ké
thu (Abs) dung dich thir (ug/ml) dugc so voi nhén (%)

1 0,0719 2,0256 101,28

2 0,0714 2,0114 100,57 HL trung binh = 100,71%;
3 0,0717 2,0199 101,00 n = 6; RSD =0,26%

4 0,0718 2,0228 101,14

5 0,0716 2,0171 100,85

6 0,0715 2,0142 100,71

Két qua & Bang 5 va Bang 6 cho thdy quy trinh d xay dung c6 do ldp lai tot, RSD khong qua 0,6%.
3.2.3.5. b6 dung

Do diing ciia phuong phap duge xac dinh bang cach danh gia ¢ trén cac mau ty tao:

- Céc hdn dich nano bac tu tao: Tién hanh pha ché 09 mau hdn dich nano bac tu tao c6 du cac thanh phﬁn (do
nhom nghién ctru ty 1am) theo quy trinh san xuit cia Khoa Nghién ctru & Phat trién cua Vién Kiém nghiém thube
Trung uong dé duogc cac hdn dich c6 ham lugng bac 1a: 800 ppm (80%), 1000 ppm (100%) va 1200 ppm (120%) so
v6i ham luong cua cong thirc pha ché.

- Céc dung dich nano bac 5 ppm tu tao: Hut chinh xac 200 pl, 250 pl, 300 pl dung dich bac chuan 1000 ppm
vao cac binh dinh murc 50,0 ml, thém vira da bé'mg dung dich mau nén, lic déu dé duoc cac dung dich c6 chua bac.

- Tién hanh dinh lugng bac véi diéu kién xir Iy mau va do d6 hap thy nguyén tir nhu da néu. O mdi ndng do tién
hanh 03 mau thir riéng biét. Do ding duoc thé hién qua ty 1€ phén tram giita két qua tim lai dugc so voi lugng hoat
chit da cho vao.

Két qua thu dugce nhu ¢ Bang 6 va Bang 7. Két qua cho thiy ty 18 thu hdi & ca 3 muc ndng do ciia mau tu tao
déu kha tot tir 97,37% dén 97,86% (dbi voi hdn dich nano bac 1000 ppm) va tir 101,90% dén 103,99% (dbi voi
nude sic miéng nano bac 5 ppm) v6i RSD 16n nhét 13 1,05%. Két qua thu dwoc chimg to phuong phap c6 do ding
cao, dam bao t6t cho cac phép phan tich xac dinh ham luong bac trong cac ché phim hén dich nano bac 1000 ppm

va nudc suc mié€ng nano bac 5 ppm.
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Bing 6. Két qua khao st dg ding doi véi hon dich nano bac 1000 ppm

Logi méu | Luwong cin | Lwong Ag Noéng dp Ag Dy hip | Nong dp Ag | Ty Ig thu |  Trung binh
tw tao AgNO, (g) | twong irng | trong dung dich | thu (Abs) tim lgi hoi (%) (%)
® do AAS (ppm) (ppm)
0,3782 0,2403 1,6020 0,0560 1,5727 98,18
97,86%;
80% 0,3777 0,2400 1,6000 0,0557 1,5640 97,78 RSD = 0,29%
0,3776 0,2399 1,5993 0,0556 1,5613 97,62
0,4717 0,2997 1,9980 0,0689 1,9400 97,12
97,37%;
100% 0,4724 0,3001 2,0007 0,0693 1,9513 97,54 RSD = 0,23%
0,4728 0,3004 2,0027 0,0693 1,9513 97,46
0,5661 0,3596 2,3973 0,0831 2,3447 97,79
97,52%;
(1) ’ ’
120% 0,5664 0,3598 2,3987 0,0826 2,3307 97,15 RSD = 0,34%
0,5671 0,3603 2,4020 0,0831 2,3447 97,62
Bing 7. Két qua khdo st do diing doi véi mede siic miéng nano bac 5 ppm
Logi méu Lugng Noéng dp Ag Nong dj Ag D¢ hip | Nong dp Ag Tyl¢. Trung binh
tw tao mau Ag Ppha che trong dung dich | thu (Abs) tim lai thu hoi (%)
chuan (ppm) do AAS (ppm) (ppm) (%)
(ud)
200 4,0000 1,600 0,0581 1,63248 102,03
102,74%;
80% 200 4,0000 1,600 0,0592 1,66380 103,99
RSD =1,05%
200 4,0000 1,600 0,0582 1,63532 102,21
250 5,0000 2,000 0,0726 2,04560 102,28
101,90%;
100% 250 5,0000 2,000 0,0719 2,02564 101,28
RSD = 0,53%
250 5,0000 2,000 0,0725 2,04272 102,14
300 6,0000 2,400 0,0881 2,48716 103,63
103,99%;
120% 300 6,0000 2,400 0,0881 2,48716 103,63
RSD =0,59%
300 6,0000 2,400 0,0890 2,51284 104,70

3.2.3.6. Khoang xac dinh cua phuong phap

Tir két qua trong phan do dung, cac ndng do nay déu nam trong khoang tuyén tinh va dat yéu cau vé do lap lai.
Vi vay déy chinh 12 khoang ndng d6 xac dinh ctia phuong phép (tir 1,6000 pg/ml dén 2,4020 pg/ml trong dung dich
cubi dem do AAS).

3.2.4. Ap dung dinh lwong bac trong mét sé san pham

Ap dung phuong phap phan tich xay dung duoc dé dinh luong bac trong cac mau nghién ciu: HD1, HD2,
NSM1, NSM2. Mbi miu lam 03 1an, két qua thu dugc nhu & Bang 8.

Bdng 8. Ham luwong bac toan phan cua cac mau nghién ciru

12

Ma méu Ham lwong so voi nhan (%) RSD (%)
HDI1 98,15 0,54
HD2 102,04 1,73

NSM1 100,93 0,26
NSM2 102,85 1,10
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3.3. Ban ludn

Phuong phap st dung kinh hién vi dlen tir quét voi do phong dai lua chon 1a 500000 lan, véi phuong phap xur
ly mau don gian, nhanh chéng, 1am khé miu sau d6 tao mot 16p mang dan dién cho mau bang may phun xa. Bang
k¥ thuat nay tir hinh chup dugc co thé xac dinh duoc kich thudce va hinh dang tiéu phan nano bac qua cac thong so:
kich thuéc tiéu phan bac 16n nhit va nho nhat, ty 18 cac tiéu phan bac c6 hinh cau. Két qua cho thiy cac mau nghién
ctru déu co: kich thude tiéu phan bac déu dudi 100 nm, ty 1& cac tiéu phan bac c6 kich thudc 30-40 nm khong dudi
90%, ty 1& cac tiéu phan bac c6 hinh cau déu dat trén 90%.

Quy trinh dinh lugng bac trong mot sé san phadm nano bac bang quang phd hap thu nguyén tir da duoc ching
t6i xay dyng trén co so thiét bi hién c6 ¢ Vién Kiém nghiém thudc Trung wong. Phuong phap xir Iy mau rit don
gian, nhanh chéng voi viée st dung acid nitric 1% lam moi truong hoa tan. Qua trinh phén tich bac duogc thuc hién
bang phuong phap do phd hap thu nguyén tir dung k¥ thut nguyén tir hoa mau bang ngon lira dén khi, sir dung dén
cathod rong bac & budc song 328,1 nm. Quy trinh da dugc khao sat tdi wu hoa, duoc tham dinh vé do thich hop cta
hé théng, khoang tuyén tinh, d6 1ap lai, d6 dung trén cac san phém nano bac véi két qua tdt, phu hop cho tng dung
dé ra ban dau cua nghién ctru 1a sir dung dé x4c dinh ham luong bac trong mét sb san phém nano bac. Quy trinh da
dugc ap dung kiém tra ham lugng bac trong 2 mau hon dich nano bac 1000 ppm va 2 mau dung dich nudc sic miéng
nano bac 5 ppm dugc bao ché vao thang 10 va thang 12 nim 2016 tai Khoa Nghién ciru & Phat trién cia Vién Kiém
nghiém thudc Trung wong. Két qua cho thiy ca 4 mau déu c6 ham luong bac dat yéu cau.

Ham luong bac trong cdc mau nghién ctru x4c dinh & trén 1a ham lwong toan phin, mubn xac dinh riéng ham
luong bac nano c6 thé lam thém phuong phap chuan d6 thich hop dé xac dinh ham luong Ag* hodc loai ion Ag* bang
cach két tia trude khi xir Iy mau, tir 6 c6 thé tinh riéng ham lugng bac dudi dang phan ta.

4. Két luan

ba xay dyng dugc phuong phap xac dinh kich thudc tiéu phan va dinh luong ham lugng bac trong hén dich va
dung dich nude siic miéng co ch@a nano bac. K&t qua nghién ctru trén mét s6 ché phdm cho thay trén 90% tiéu phan
bac C(')Nhinh cau, co kich thudc déu dudi }OO nm, ty 1€ cac ti€u phan bac c6 kich thuéc 30-40 nm khong dudi 90%,
cac mau déu c6 ham luong bac dat yéu cau.

Tai liéu tham khao

1. Nguyén Kim Giao (2004), Hién vi dién tir trong khoa hoc si song, Nha xuit ban Pai hoc Quéc gia Ha Noi.
2. Pham Luan (1987), Co s Iy thuyét phé hap thu nguyén tir, tr.1-35, Nha xuét ban truong Pai hoc Tong hop Ha Noi, Ha Noi.
3. Ta Manh Hung, Doan cao Son (2012), “Hudng dan chung tham dinh qui trinh phan tich bang phwong phap HPLC”,

Tap chi Kiem nghiém thuoc, 10 (38), trang 1-8.
4. Vién Kiém nghiém thudc Trung wong (2007), Pdm bdo chdt hegng thube va mét sé6 phirong phdp kiém nghiém thude

(Tai li¢u dao tao).

SUMMARY

The method uses scanning electron microscope with a magnification of 500,000 times, simple sample processing,
rapid drying of the sample and then forming a conductive film for the sample by sputtering machine. Using this technique,
we determined the size and shape of the silver nanoparticles by parameters: the largest and smallest silver size, the
proportion of silver spheres. The results showed that the samples were of silver particle size < 100 nm, proportion of silver
nanoparticles of 30-40 nm in size was not less than 90%, ratio of silver spheres was 90% .

Silver quantitative method in some silver nanoparticles by atomic absorption spectrophotometry have been developed
on the basis of existing equipment at National Institute of Drug Quality Control (NIDQC). The sample processing method
is simple, quick with the use of nitric acid 1% as the soluble medium. The analysis total of silver was performed by
atomic absorption spectrometry using a gas atomization technique using a cathode-ray tube at 328.1 nm. The process
has been optimized, evaluated for system suitability, linearity, repeatability, accuracy on silver nanoparticles with good
results, suitable for initial application. The study is used to determine the silver content of some silver nanoparticles.
The procedure was applied to examine the silver content of the two 1000 ppm silver nanoparticles and two 5 ppm silver
nanoparticles prepared at the R & D department of NIDQC. Results showed that all four samples had satisfactory silver
content.

(Ngay nhan bai: 17/11/2017; Ngay phan bién: 14/12/2017; Ngay duyét dang: 20/12/2017
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NGHIEN CUU PINH LUONG GABAPENTIN
TRONG HUYET TUONG NGUOl BANG PHUONG PHAP LC-MS/MS

TA MANH HUNG, PHAN THI NGHIA, HOANG VAN PUC
Vién Kiem nghiém thuoc Trung wong

Tir khoa: Gabapentin, LC-MS/MS, dinh lvong, twong dwong sinh hoc

1. Pit van dé

Gabapentin (C,H,,NO,; KLPT: 171,24 g/mol) la
thudc chéng dong kinh va giam dau do than kinh. O
mure lidu khuyén nghi str dung 300 mg, ndng do ti da
trong huyét twong ngudi khoang 2 pg/ml [1]. Hién nay,
mot s& doanh nghiép duge da va dang nghién ciru san
xuit cac ché pham chira gabapentin nén nhu ciu nghién
clru twong dwong sinh hoc 13 diéu can thiét va xuat phat
tir thuc té. Dua vao trang thiét bi hién c6 va tham khao
mot sb phuong phap phéan tich da dugc cac tac gia cong
b [2],[3],[4] ddng thoi dya trén nguyén 1y cta phwong
phép sic ky long - khdi phd, ching t6i di tién hanh
nghién ctu dinh lugng gabapentin trong huyét tuong
ngudi bang phuong phap LC-MS/MS.
2. Thuc nghiém
2.1. Nguyén vt liéu

- Chat chudn cia Vién Kiém nghiém thuéc Trung
wong:

+ Gabapentin (GABA): Chuan phong thi nghiém,
SKS: WS. 0106197, ham lugng: 99,28%, d6 am: 0,08%.

+ Acyclorvir: Chuén Dugc dién Viét Nam, SKS:
0105137, ham luong: 98,87%, do am: 3,99%, duoc
ding 1am chuén noi trong phwong phap phan tich.

- Dung maéi, hoa chat: Acetonitril, acid formic dat
tiéu chuén tinh khiét dung cho phan tich hoic sic ky.

- Huyét tuwong trang: Khong c6 GABA cua Vién
Huyét hoc va Truyén mau Trung uong.
2.2. Thiét bi va dung cu phdn tich
2.2.1. Thiét bi

Céc thiét bi duoc quan Iy va hiéu chuén theo cac quy
dinh caa ISO/IEC va GLP.

- May sic ky 1ong khdi phé TSQ Quantum Vantage
(Thermo Scientific - MY);

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

- Tt lanh sau -35 °C + 5 °C (Sanyo - Nhat Ban);

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

- May loc nudc...
2.2.2. Dung cu: Binh dinh muc, pipet loai A, 6ng ly
tam...

2.3. Piéu kign phan tich
2.3.1. Piéu kién sdc ky

- Cot sic ky: C18;150x 4,6 mm; 5 um. Nhiét do cot
40 °C.

- Pha dong: Acetonitril - acid formic 0,1% (ty 1¢

thich hop).
- Tc d6 dong: 0,2 ml/phut.
- Detector: TSQ Vantage.
- Thé tich tiém: 10 pl.
- Nhiét d6 autosampler: 20 °C.

2.3.2. Piéu kién khoi pho
Kiéu khéi pho hai 1an (MS/MS), ngudn ion héa ESI
(+). Cac thong s6 cua thiét bi khéi phd dé phat hién
GABA va acyclorvir dugc trinh bay & bang dudi:
Bing 1. Céc théng sé cia detector khoi phé ding
dé dinh lwong GABA va acyclorvir

Chiit phén tich

; GABA Acyclorvir
Thong so
Ché do ion ESI (+) ESI (+)
Thé ion hoa (V) 3500 3500
Ap sut khi mang (psi) 35 35
Ap suat khi b6 tro (psi) 5 5
Ap suat khi quét (psi) 2 2
Nhiét d6 mao quan (°C) 360 360
Thé thau kinh héi tu (V) 53 53
Ning lugng bén pha (V) 17 14
Manh ion mg (Dalton) m/z=172,3 m/z=226,1
Manh ion con (Dalton) m/z=154,2 m/z=152,1

2.3.3. Phwong phdp xit Iy mdu

Thém 50 ul dung dich chuin ndi (ndng d6 chinh xac
khoang 1,25 pg/ml) vao 0,5 ml mau huyét twong (HT)
d3 rd dong ¢ nhiét d6 phong. Thém 2 ml acetonitril, lc,
ly tim 6000 vong/phit x 5 phat. Hat 16p dich nbi, tiém
sdc ky.

2.3.4. Phwong phdp tinh két qua

Xac dinh ndng d6 GABA c6 trong cac mau thir (chwa
biét ndng o) dua vao ty 1¢ dién tich pic GABA/IS thu
duoc tir sdc d6 ctia miu thtr va duong chuén biéu thi
mdi twong quan gitra nong do GABA c6 trong cac mau
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chuén vdi ty 1¢ dién tich pic GABA/IS ciia mau chuan. Tién hanh thim dinh phuong phap phan tich theo quy dinh
cua US-FDA [5].
3. Két qua va ban luin
3.1. D¢ dac hiéu - chon loc ciia phwong phdap

Phan tich cic mau HT trér}g, mrfu{ HT ty tao chira chuin ndi va GABA ndng do khoang 50 ng/ml theo phuwong
phép da xay dung va ghi lai sac ky do (Hinh 1, 2).
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Hinh 2. SKP mau HT trcfng co IS va

Hinh 1. SKP mdu HT tring CABA ndng do 50 ng/ml

Trén SKD ciia mau HT tréng (Hinh 1), tai cac thoi diém 2,17 va 2,47 phut (tring v6i thoi gian luu cua GABA va
IS trong SKP ciia mau chuén - Hinh 2) khong xuét hién cac pic ¢6 cac manh phd khdi m/z = 172—154 (GABA) va
m/z =226—152 (IS). Do vay, phuong phéap phan tich c¢6 do déc hi€u-chon loc véi GABA va IS theo cac quy dinh cua
phuong phap phan tich thudc trong dich sinh hoc [5].
3.2. Puong chudn va khodng tuyén tinh

Phan tich cac mAu HT chira chuan ndi va chudn GABA ¢6 ndng d6 khoang 50 ng/ml dén 5000 ng/ml theo quy trinh
da xay dung Xac dinh sy twong quan giﬁ:a ndng d6 GABA cc') trong mau va ti 1& dién tich pic GABA/IS thu dugc

trén SKP bang phuong phap hoi qui tuyén tinh, sir dung hé sd ty trong 1/(ndng do)>.
Két qua xac dinh mdi twong quan nay dugc trinh bay & Bang 2.

Bing 2. Két qua tham dinh khodng tuyén tinh ciia phieong phdp

Miu chuin Dj diing (%)
Néng dp (ng/ml) DPuong chuin 1 | Puwong chuin 2 | Puong chuin 3 | Puwong chuin 4 | Pwong chuin 5
50,0 93,0 100,0 99,3 100,1 100,9
100,0 113,2 98,8 100,8 101,0 98,5
200,0 104,5 103,2 101,4 98,2 100,0
500,0 94,1 97,0 99,3 96,8 95,4
999,9 98,4 101,5 102,5 101,9 107,4
2499,9 99,0 97,8 101,1 100,2 99,5
3499,8 100,6 101,9 92,5 102,1 101,6
4999,7 97,2 99,8 103,2 99,7 96,8
Phh“(’)‘f‘;gu;““h y=00005x- | y=00005x+ | y=0,0005x v =0,0005 x y = 0,0005 x
(y=ax+b) 0,0093 0,0008 +0,0021 +0,0029 +0,0006
HE sb r 0,9972 0,9997 0,9993 0,9998 0,9991

(*) Ghi chii: x la nong dé6 GABA (ng/ml) cé trong mau; y la ty Ié dién tich pic GABA/IS

Két qua tham dinh cho thay trong khoang ndng d6 tir 50 ng/ml dén 5000 ng/ml c6 sy twong quan tuyén tinh giita
nong 4o GABA va ty 1¢ dién tich pic GABA/IS véi hé s6 tuong quan xap xi bang 1.
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Nong d6 GABA xac dinh tir dwong chuén so véi ndng do 1y thuyét déu nam trong gidi han cho phép (80-120%
d6i véi ndng do thap nhat, 85-115% dbi voi cac nong do con lai) theo quy dinh cta phwong phép phan tich thude
trong dich sinh hoc [5].

3.3. Gidi han dinh luwong duwdi ciia phwong phdp

Phan tich cdc mau HT tring va miu HT chtra chuén ndi va chudn GABA c6 ndng d6 chinh xac khoang
50 ng/ml (miu LLOQ). Xac dinh ndng d6 GABA c6 trong cac mau LLOQ tir cac dudng chuan tién hanh lam song
song trong cung diéu kién.

Két qua thim dinh gi6i han dinh lwong dudi ciia phuong phéap dugc trinh bay ¢ Bang 3.

Bdng 3. Ket qua xac dinh gia tri LLOQ cua phwong phadp

Mau tring Madu chudn (50 ng/ml)

ST\ piondichpic | P ien 8hPIC | Dign tich pic IS No ong ‘g’ (f;/% am | po diing (%)
1 0 27101 1183346 46,2 92,4
2 0 27668 1108753 50,4 100,9
3 0 28038 1128025 50,2 100,5
4 0 27122 1135072 48,3 96,5
5 0 26989 1251608 43,4 86,8
6 0 28204 1164184 48,9 97,9

TB 0 27520 95,8

CV (%) 5,6
Pap wng trung binh ciia miu tring /LLOQ 0

Két qua tham dinh cho thay trong cac mau trang khoéng xuat hién pic tap co cung thoi gian luu cia pic GABA
trong cac mau LLOQ. Ty I¢ gitta nong d6 GABA xac dinh tir duong chuén so véi nong do ly thuyet c6 trong cac
mau LLOQ nim trong khoang 86,8% - 100,9% (trung binh = 95,8% va CV = 5,6%), dap ung yéu cau gi6i han dinh
luong dudi ciia phuong phéap phan tich thude trong dich sinh hoc [5].

3.4. Xdc dinh dp dung, do lap lai ciia phwong phdp

Tién hanh thdm dinh d6 dung, d6 lap lai trén 4 16 mau LLOQ, LQC, MQC, HQC chira GABA c6 ndng d6 twong
{mg 13 50 ng/ml; 150 ng/ml; 2000 ng/ml, 4000 ng/ml. Xac dinh ham lwong GABA c6 trong cic mau bang duong
chuan phan tich trong ciing diéu kién. Do dung ctia phuong phép 1a ty 1¢ % giira ndng do xac dinh dugc so véi ndng
d6 1y thuyét. D6 lap lai ciia phuong phap duge biéu thi bang gia tri CV%. Két qua xac dinh d6 ding, d6 1ap lai cua
phuong phéap dugc trinh bay & Bang 4.

Bing 4. Két qua tham dinh d¢ ding, dé Idp lai trong ngdy va khdc ngdy

LLOQ LQC MQC HQC
D{ ding, (= 50 ng/ml) (= 150 ng/ml) (= 2000 ng/ml) (= 4000 ng/ml)
dé lap lai
T N s Do ding bo ding Do ding cv
(V) (V) 0, 0,

b ding (%) | CV (%) %) CV (%) %) CV (%) (%) %)
Trong ngay 95,8 5,6 94,8 4,1 99,2 4,1 100,3 3.3
Khac ngay 96,1 6,1 100,2 6,6 98,1 5,0 98,0 3,7

Két qua tham dinh cho thiy & cac ndng do thp, trung binh va cao, phuong phap c6 dé dung trong ngay va khac
ngay déu xap xi 100%; do 1ap lai trong ngay va khac ngay vai gia tri CV nho hon 10%.

16 Tap chi KIEM NGHIEM THUOC - S6 1.2018; Tap 16.(59)



3.5. Nghién citu dg én dinh ciia hogt chit trong huyét twong

Tién hanh nghién ctru d6 6n dinh cia GABA trong HT trén cac 16 mau LQC va HQC. Panh gia d6 6n dinh cua
GABA trong HT bang cach so sanh nong d6 GABA c6 trong cac mau duoc bao quan va cic mau c6 nong do twong
g dugc phan tich ngay sau khi hoa tan chuan GABA vao HT tring. Két qua nghién ctru do 6n dinh cia GABA
dugc trinh bay trong Bang 5.

Bing 5. Két qua nghién citu dg on dinh ciia GABA trong huyét twong

Dé én dinh Miu Néng dp ban dau | Néng d sau béo % Sai khdc
(ng/ml; n =15) qudn (ng/ml; n =5)

s e N LQC 143,6 145,0 0,9%
3 chu ki dong - ra HQC 3847.8 36603 ~4.9%
D6 6n dinh thoi gian ngén LQC 143,6 146,8 2,2%
(4 gi0, nhiét do phong) HQC 3847,8 3838,2 -0,2%
D6 6n dinh trong LQC 141,1 149,8 6,2%
autosampler (18 gi6/20 °C) HQC 3979,0 4205,5 5,7%
Do 6n dinh dai ngay LQC 143,6 150,2 4,6%
(-359C£-5°C, 63 ngay) HQC 3847.8 3996,3 3,9%

4. Két luan
Nghién ctru dd xdy dung duoc phuong phap dinh luong Gabapentin trong huyét tuong ngudi bang phuong phap

LC-MS/MS. Két qua tham dinh cho thay, phuong phap c6 gia tri gidi han dinh luong dudi nhd (50 ng/ml); khoang

tuyén tinh rdng (tir 50 ng/ml dén 5000 ng/ml); d6 dung dao dong trong khoang 94,8%-100,3%; d6 lap lai voi gia tri

CV% nhd (3,3% - 6,6%), thoi gian phan tich ngan (4,0 phit cho moi mau), dap tng yéu cau doi véi phuong phap

phan tich thude trong dich sinh hoc cia US-FDA va EMA. Phuong phap da xay dung c6 thé ung dung trong cac

nghién ctru danh gia twong duong sinh hoc do6i véi ché pham chira hoat chat Gabapentin.
Tai liéu tham khao
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SUMMARY

A high throughput and specific method using ultra performance liquid chromatography tandem mass spectrometry
was developed for determination of Gabapentin in human plasma. The Gabapentin and IS were precipitated from human
plasma by acetonitrile. Analytes were chromatographed on a C18 column (150 x 4.6 mm; 5 um) with isocratic elution
using detector TSQ Vantage. The mobile phase consists of Acetonitrile and Formic acid solution with suitable ratio. The
assay was linear over the concentration range of 50 - 5000 ng/ml. The LLOQ was 50 ng/ml. The intra-day and inter-day
accuracy were within 94.8% - 100.3%. This method can be used for BE studies of Gabapentin preparations.

(Ngay nhdn bai: 27/11/2017 ; Ngay phan bién: 23/3/2018 ; Ngay duyét dang: 05/4/2018
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XAY DUNG PHUONG PHI-'\E DINH TiNH, DINH LUONG
TAP CHAT B CUA TERAZOSIN

PO THI THANH THUY, NGUYEN HAI NAM
Trwong Dai hoc Dwoc Ha Nji

PHAM VAN QUANG, POAN CAO SON
Vién Kiem nghiém thuoc Trung wong

Tir khoa: Tap chdt B, terazosin, dinh tinh tap B, dinh luong tap B

1. Pt van dé

Terazosin 1a chét ¢ ché al-adrenergic thudc nhém
-zosin thuong dugc chi dinh diéu tri phi dai lanh tinh
tién liét tuyén dic biét 1a nhing trudng hop c6 kém theo
tang huyét ap [2],[5],[8],[9]. Pé kiém tra chit luong
nguyén li¢u va thanh pham terazosin theo mot s6 dugc
dién [3],[4],[6],[7], can phai st dung dén tap chuén
B cua terazosin (IBT: 1-(4-hydroxy-6,7-dimethoxy-
2-quinazolinyl)-4-[(tetrahydro-2-furanyl)
piperazin, Hinh 1) nhung tap chuin nay khong c6 sin
trong nudc ma phai dit mua ciia nudc ngoai voi gia

carbonyl]

thanh cao. Nhom nghién ctru 1 nhimg nguoi dau tién
& Viét nam di nghién ctru tong hop thanh cong nguyén
liéu IBT dé thiét 1ap tap chudn IBT dung trong kiém
nghiém [1]. Dé dénh gia chat lugng nguyén liéu tong
hop dugc, chung toi cin c6 phuong phéap dinh tinh va
dinh luong IBT. Mot s tai lidu da tham khao ([4],[7])
méi chi dua ra phuong phap xéc dinh gidi han tap IBT
¢ trong nguyén liéu va thanh phidm terazosin bing
HPLC & mirc nong do rat thip chir khong c6 phuong
phép dinh tinh, dinh lugng IBT. Vi vay, viéc nghién ctru
dua ra phuong phap dinh tinh va dinh lugng IBT da tinh
ché sau téng hop 14 can thiét khi thiét 1ap tap chuan IBT
ma ching t6i nghién ctru da tong hop dugc. Trong do,
phuong phap dinh tinh bing TLC chua dugc cong bd
trong bt ctr tai liéu ndo va 13 mot trong sb cac phuong
phap dinh tinh chung t6i xdy dung cho tiéu chuan chat
luong tap chét B ca terazosin, con phuong phap HPLC
ma ching t6i xay dung trén co s& ¢6 tham khao dugc
dién nhung da khao sat, lya chon cac diéu kién phi hop
véi phuong phap dinh luong nhu: dung méi pha mau,
n6ng d6 dinh lugng, budc song dinh lugng, ty 1¢ pha
dong... bac biét 1a ca 2 phuong phap TLC va HPLC
déu da danh gia do dic hiéu bang cach dua ra cac yéu
cau d6i voi dung dich phan giai chira cac chat dung dé
tong hop IBT hodc c6 thé sinh ra trong qua trinh tong
hop IBT dé khing dinh tinh dic hiéu cia phuong phap
duoc xay dung.
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Hinh 1. Céng thirc cdu tao tap chit B
cua terazosin theo USP

2. Thue nghiém
2.1. Thiét bi, hod chit, chét chudn, mdu nghién civu
2.1.1. Thiét bi va dung cu

Da dugce hiéu chuan theo ISO/IEC17025 va GLP.

- May sic ky long hiéu nang cao SHIMADZU diode
array UV-VIS SPD-M20A (Nhét);

- Can phan tich METTLER TOLEDO XPE26 c6 d¢
chinh xac 0,001 mg (Thuy Si);

- May lic siéu am ELMASONIC S180 H (Prtic);

- May do pH Metrohm 780 (Thuy S7);

- May quang ph6 UV-VIS Hitachi U-3900H (Nhat);

- Cac dung cu thuy tinh can thiét cho qua trinh thuc
nghiém.

2.1.2. Hod chdt va chdt chuan

- Ban mong Silica gel 60 F 254 (Merck);

- Acetonitril dung cho HPLC;

- Céc hoa chat dung moi: Natri citrat, acid citric,
acetonitril, cloroform, n-hexan, methanol, dung dich
amoniac 25% dat tiéu chuén tinh khiét phan tich;

- Tap chuin B cua terazosin (IBT chuén) ciia USP, 16
FOC218, ham lugng 100,0%;

- Tap chuan A ciia terazosin (IAT chuan) ctia USP, 16
FOC245, ham lugng 90,0%;

- Chét chuan terazosin cia USP, 16 GOF290, ham
luong 91,9%.

2.1.3. Mdu nghién ciiu

San pham IBT tong hop tai Viét Nam (Pay 1a san
pham chiing tdi thu dwoc khi thuc hién dé tai “Nghién
ctru tong hop tap chit B cua terazosin va bude dau danh
gi4 gidi han tap chat cta san pham” [1].
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2.2. Phuong phdp nghién ciru
2.2.1. Phuong phap TLC

Phuong phép sic ky 16p mong (TLC), sir dung ban
mong silica gel 60 F,,, (Merck) v6i h¢ dung mdi khai
trién gom acetonitril, cloroform, n-hexan, methanol va
dung dich amoniac 25% , ty 1& 20:16:4:4:1. Phat hi¢n
vét sac ky bang soi dudi den UV ¢ bude song 254 nm.
2.2.2. Phuong phap HPLC

* Piéu kién sdc ky:

- Cot sic ky Supelco C8 (250 x 4,6 mm; 5 um), dit
0 nhiét do: 30 °C;

- Pha dong 1a hon hop ciia Acetonitril va dung dich
dém citrat pH 3,2 (84 : 16); Cach pha dung dich dém
citrat pH 3,2: Hoa tan 6,0 g natri citrat dihydrat va
14,25 g acid citric khan trong 950 ml nuéce, dieu chinh
téi pH 3,2 £ 0,1 bang natri citrat hodc acid citric néu can.
Pha loang voi nudc thanh 1000 ml va loc qua mang loc
0,45 um);

- Téc dd dong 1,0 ml/phut;

- Detector UV dét tai budc song 245 nm;

- Thé tich tiém mau: 20 pl

* Chudn bi cac dung dich tiém sdc ky:

- Dung dich tap chudn IBT: Can chinh x4c khoang
5,000 mg tap chuan IBT vao binh dinh muc dung tich
100 ml. Hoa tan va pha lodng bang pha dong vira di dén
vach, lac déu, loc qua mang loc 0,45 um.

- Dung dich thir: Céan chinh xac khoang 5,000 mg
ché pham IBT tong hop dugc vao binh dinh muc dung
tich 100 ml. Hoa tan va pha loang bang pha dong vira du
dén vach, lic déu, loc qua mang loc 0,45 um.

- Dung dich phan gidi: Dung dich c6 chua khoang
15 pg/ml tap chuan IAT, 50 ug/ml terazosin hydroclorid
va 50 pg/ml tap chuan IBT trong pha dong, loc qua
mang loc 0,45 um.

* Yéu cdu ciia hé thong sdc ky: DO phan giai giira 2
pic terazosin va tap IAT khong nhd hon 10,0; d6 phan
giai gilta 2 pic terazosin va tap IBT khong nhé hon 5,0.
S6 dia ly thuyét cua tap IBT khong dugc nho hon 5000,
h¢ s0 doi xtmg cua pic tap IBT khong duoc 16n hon 2,0
va dg léch chuan tuong doi cua dién tich pic tap IBT
khong dugc qua 2,0%.

3. Két qua va ban luin
3.1. Xdy dung va tham dinh phwong phdp dinh tinh
IBT bang TLC

- Qua qua trinh khao sat, chung t6i Xay dung phuong
phép dinh tinh IBT bang TLC véi cac diéu kién sic ky
va cach phat hién vét nhu da néu & muc 2.2.1. Phuong
phap TLC véi cac dung dich cham sac ky pha trong

methanol gom: dung dich tap chuan IBT ndng do
1 mg/ml, dung dich thir IBT ndng d6 1 mg/ml, dung dich
tap chuan IAT nong d6 1 mg/ml, dung dich terazosin
chuén nong d6 0,5 mg/ml va dung dich phan giai 1a hdn
hop gom tap IAT, tap IBT va terazosin ndng do 1an luot 1a
1 mg/ml, 1 mg/ml va 0,5 mg/ml.

- Tham dinh d6 dic hiéu cua phuong phap dinh tinh
bang TLC:

Cham riéng biét 10 ul mdi dung dich mau tring
(methanol), dung dich tap chuan IBT, dung dich thir
IBT, dung dich terazosin chuén, dung dlCh tap. chuan
IAT va dung dich phén giai 1én ban mong 10i trién khai
sdc ky.

Két qua: Trén sic ky dd thu dugc, dung dich mau
trang khong cho vét sic ky, dung dich thir IBT cho vét
¢ vi tri va mau sic tuong ty vét chuan IBT, dung dich
phan giai cho 3 vét tach khoi nhau hoan toan trong d6 1
vét c6 vi tri va mau sic tuong tu vét IAT, 1 vét co vi tri
va mau séc tuong tu vét IBT, 1 vét c6 vi tri va mau sic
tuong tu vét terazosin. Nhu vay phwong phap TLC dé
dinh tinh IBT la dac hiéu (Hinh 2).

- Thim dinh d§ diic hijgu

dinh tinh IBT
- -
- - -
. ®

Trang Chudn Thir TEZ 1AT PG

Hinh 2. Sic ky do tham dinh d¢ dac hiéu ciia
phuwong phap dinh tinh bang TLC

3.2. Xdy dung va thim dinh phwong phdp dinh tinh
IBT bang HPLC

- Xét thoi gian luu cua pic sac ky: Dung dich thir cho
pic ¢6 thoi gian luu twong tu thoi gian luu cia pic thu
duoc tir dung dich tap chuan IBT .

- Tham dinh d6 ddc hiéu: Nhu phan tham dinh do
dac hiéu cta phuong phép dinh lugng.
3.3. Xdy dung va thim dinh phwong phdp dinh lwong
IBT bang HPLC

3.3.1. Xdy dung phuong phap dinh luwong IBT

Tham khao mot sé tai lidu [4],[7], chung t6i xay
dung phuong phap dinh lugng IBT bang HPLC nhu da
néu ¢ muc 2.2.2 trong do, budc soéng dinh lugng 1a budc
song hép thu cuc dai ctua IBT tai 245 nm duoc xac dinh

Tap chi KIEM NGHIEM THUOC - S6 1.2018; Tap 16.(59) 19



bang cach quét phd UV cua dung dich IBT trong pha dong (Hinh 3). Tinh két qua ham luong IBT trong miu thir
dua trén dién tich pic cia dung dich chuan va dung dich thu, lugng can, d§ pha loang cta mau thtr va mau chuan.

A
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Hinh 3. Ph6 UV ciia dung dich IBT
3.3.2. Tham dinh phiong phdp dinh lirong IBT
3.3.2.1. Tinh thich hop ciia hé thong sic ky
Tiém 6 1an dung dich chuan IBT d chudn bi 6 muc 2.2.2 vao h¢ théng HPLC va tién hanh sic ky theo diéu kién
da chon ¢ trén. Két qua duge trinh bay & Bang 1.
Bing 1. Két qua khao sat tinh thich hop cia hé thong sdc ky

T Thoi gian lwu (phiit) l();f;’ l’]’z’ pre S6 dia 1y thuyét H¢ s6 bét dbi
1 15,341 6168506 12572 1,304

2 15,347 6157885 12603 1,302

3 15,350 6170850 12636 1,304

4 15,345 6169083 12638 1,306

5 15,342 6163140 12632 1,306

6 15,340 6156656 12674 1,303

Trung binh 15,344 6164353 12626
RSD (%) 0,03 0,10

Két qua khao sat cho thdy d¢ 1éch chuan twrong d6i (RSD) ciia thoi gian luu 13 0,03% va cia dién tich pic 14 0,10%
déu nho hon 2%; cac gia tri cia hé s6 bat d6i dao dong tur 1,302 dén 1,306 thé hién pic kha can ddi; s6 dia ly thuyét
trung binh 1a 12626. Ngoai ra, két qua danh gia tinh thich hop cta hé thng sic ky ciing duoc khing dinh qua hé sb
phan giai cua cac pic sic ky trong dung dich phéan giai ¢ phan thim dinh d¢ dic hiéu, muc 3.3.2.2. Nhu vdy chimg
to réng hé théng HPLC ma chung t6i khao sat, Iyra chon 1a thich hop dé dinh tinh, dinh luong IBT téng hop dugc.
3.3.2.2. b6 déc hi¢u

Tién hanh sic ky dung dich thir, dung dich chuan, mau tring va dung dich phan giai theo phuong phap da xay
dung & trén. Két qua cho thay Séc ky dd cuia dung dich thir cho 1 pic véi thoi glan luu (tg=15,614 phut) tuong tu
thoi gian luu cua pic IBT 6 séc ky d6 cta dung dich chudn (ty= 15,341 phat). Trén sac ky do ctia mau trang, khong co
pic nao xuét hién ¢ khoang thoi gian luu cia pic IBT. Dung dich phan giai cho cac pic tach khoi nhau hoan toan véi
hé s6 phan giai clia pic terazosin va pic tap A 1a 26,60; hé s6 phén giai giira pic tap IBT va terazosin la 7,05 (Hinh 4).
Ngoai ra, két qua dénh gia do tinh khiét ctia pic IBT trong dung dich chuan 12 0,998990 va dung dich thir 13 0,999888.
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Hinh 4. Sdc ky @6 HPLC ciia mau trang, dung dich phdn gidi, dung dich chudn va dung dich thir

Tién hanh chdng phd UV cua pic tap chuan IBT va pic thu dugc tir dung dich thir, két qua chi ra hé s6 chong phd
bang 1,000000 (Hinh 5).

jr B, SEm

e ey

HANERERNERS

S T 8
T o - T o — T =

il

Hinh 5. Két qua chong phé pic IBT chudn va pic thir
Két qua thuc nghiém cho thiy phuong phap dinh lwong IBT di xay dung c6 do dic hiéu cao.
3.3.2.3. B¢ lap lai va d6 chinh xac trung gian
b 1ap lai dugc xac dinh trén 6 lan can riéng biét mau thir, tién hanh theo cac diéu kién sic ky da lya chon. B9
chinh x4c trung gian dugc tién hanh giéng “Po lip lai” nhung khac ngay, khac ngudi phan tich, khac thiét bi va dung
cung loai cot nhung cua hing khac. Két qua dugc trinh bay ¢ Bang 2.
Bdng 2. Két quad xdc dinh d¢ lap lai va do chinh xac trung gian

Cot: Supelco (C8, 250 x 4,6 mm, 5 um) Cot: Luna (CS8, 250 x 4,6 mm, 5 um)
May HPLC: Shimadzu 204 May HPLC: Agilent 1200
Luweong cdn chudn: 5,072 mg Luweong cdn chudn 1: 4,945 mg
T DT pic chudn: 6164353 mAU.s (n =6, RSD = 0,10%) | DT pic chudn: 8518,14 mAU.s (n =6, RSD = 0,09%)
Khoi luong Dién tich pic Ham lwong Khoi lwong | Dién tich pic Ham lwong
(mg) (mAU.s) (%) (mg) (mAU.s) (%)
1 5,061 6085549 98,94 5,070 8576,80 98,21
2 5,164 6213860 99,01 5,011 8482,09 98,27
3 5,168 6213864 98,93 4,994 8498,21 98,79
4 5,073 6109649 99,09 5,074 8598,97 98,38
5 4,850 5778010 98,02 4,943 8436,87 99,09
6 5,109 6139120 98,87 4,999 8487,54 98,56
Trung binh = 98,81%; n = 6; RSD = 0,40% Trung binh: 98,55%; n = 6; RSD = 0,34%
Trung binh = 98,68%; n = 12; RSD = 0,38%
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Két qua thuc nghiém cho thay véi phuong phap dinh luong bang HPLC da xdy dung c6 d6 lap lai va d chinh
xdc trung gian phu hop véi yéu cau.

3.3.2.4. D) tuyén tinh

Chuan bi mot diy chuan IBT pha trong pha dong c6 ndng do bién thién trong khoang tir 25,36 pg/ml dén
75,04 pg/ml (tr 50 dén 150% ndng d9 dinh luwong). Tién hanh sac ky theo diéu kién da lya chon. Ghi céc gia tri dién
tich pic do dugc tuong ing véi cac gia tri nong do trén. Két qua khao sat khoang tuyén tinh dugc trinh bay ¢ Bang

3 va Hinh 6.
Bing 3. Két qua khdo sat khodng tuyén tinh
Dung dich chuin IBT 1 2 3 4 5
Nong dj (ug/ml) 25,360 40,576 50,720 60,032 75,040
Dién tich pic (mAU.s) 3073138 4915519 6168118 7383120 9210915
Phuwong trinh hoi qui y =123973,1086 x - 91338,5342
H¢ 56 twong quan r =0,99995
10000000 1y = 123973,1086x - 91338,5342
- | T =0,9999
E BOO00CO
i ADDO00
§
§ 2000000
5000 20000 40000 0000 80000
Mbng a§ dung djch IET (ug/ml)

Hinh 6. D6 thi biéu dién sw phu thugc giita néng do va dién tich pic IBT

Két qua khao sat cho thiy trong khoang ndng d6 IBT tir 25,36 dén 75,04 pg/ml (khoang 50 dén 150% so voi
ndng d6 dinh lugng), c6 su twong quan tuyén tinh chit ché giita ndng do va dién tich pic voi hé sb tuong quan
r=10,99995.
3.3.2.5. b6 dung

Chuén bi cac dung dich thir c6 ndng d khoang 80%, 100% va 120% so véi ndng do dinh lugng pha tir tap chuén
IBT ciia USP da biét ham lugng. Mdi mirc ndng d6 chudn bi 3 dung dich thir. Tién hanh dinh luong cac mau thir
theo céc diéu kién sic ky da lya chon. Tinh lugong IBT tim lai trong cac mau thtr, bé“lng cach so véi dung dich chuin
& phan dénh gi4 tinh thich hop cuia hé thong sic ky, tir d6 tinh ra % tim lai IBT so v6i lugng IBT theo 1y thuyét. Két
qud khdo sat d§ diing cia phuong phap duoc trinh bay & Bang 4.

Bing 4. Két qua khao sat do ding ciia phwong phdp

T Miu Luwong chuin IBT theo Iy thuyét (mg) Luong IBT tim lai (mg ) % Tim lgi
1 Thu 1 4,012 4,090 101,94
2 Thu 2 3,998 4,020 100,56
3 Thu 3 4,022 4,044 100,54
4 Thu 4 5,015 5,049 100,68
5 Tht 5 5,009 5,056 100,93
6 Thu 6 4,900 4,803 98,02
7 Tha 7 6,001 6,023 100,37
8 Thu 8 6,061 6,180 101,96
9 Tht 9 5,852 5,746 98,19
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Két qua khao sat do dung cho thdy kha ning tim lai tir 98,02% dén 101,96% nam trong khoang tir 98% dén
102%. Vay phuong phap dat yéu cau vé do dung trong khoang khao sat.
3.3.2.6. Bo 6n dinh cua dung dich phan tich

Phan tich dung dich chuan IBT va dung dich thir IBT ¢6 ndng d6 50 pg/ml trong khoang thoi gian tir 0 dén 24
gio, bao quan mau phan tich & nhiét do phong thi nghiém. Két qua RSD cua thoi gian luu 1an lugt 1a 0,12% va
0,14%, RSD cua dién tich pic 14 0,14% (Bang 5). Nhu viy, cic dung dich phén tich 6n dinh trong vong 24 gid.

Bdng 5. S6 liéu do on dinh cua dung dich phan tich

Dung dich chuin Dung dich thir
Thoi gian (gio)
Thoi gian luu (phut) Dién tich pic (mAU.s) Thoi gian luu (phut) Dién tich pic (mAU.s)
0 16,34 6353019 16,18 6414353
1 16,37 6352449 16,25 6397687
2 16,39 6363517 16,22 6416327
6 16,40 6350336 16,23 6421927
12 16,39 6357133 16,21 6405054
24 16,38 6336412 16,23 6414321
B 16,38 6352144 16,22 6411612
RSD (%) 0,12 0,14 0,14 0,14
4. Két luan

Céc két qua thuc nghiém cho thiy phwong phép dinh tinh bang TLC va HPLC c6 d6 dic hiéu cao. Phuong phép
HPLC dé dinh luong nguyén liéu IBT c6 d6 dac higu, do chinh xac va d¢ dung cao, cé su tuong quan tuyén tinh chat
ch@ giita ndng d6 va dién tich pic trong khoang ndng d6 khao sat. Cac phuong phap dinh tinh, dinh lugng tién hanh
don gian va c6 thé thyc hién dugc ¢ hau hét cac phong thi nghiém.
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SUMMARY

A TLC and an HPLC method were proposed to identify and assay IBT. The TLC method using silica gel 60 F254 and
a mixture of acetonitrile, chloroform, n-hexane, Methanol and solution of 25% of Ammoniac at rate 20:16:4:4:1 was used

as the mobile phase. The HPLC method with the chromatographic conditions as follows: A new Supelco/Luna column
(250 x 4.6 mm; 5.0 um) packed with Octylsilyl Silica gel for chromatography was used as stationary phase, the column
temperature was maintained at about 30 °C, a mixture of 16 volumes of acetonitrile and 84 volumes of citrate buffer
solution pH 3.2 was used as the mobile phase with a flow rate of 1.0 ml per minute, a detection wavelength of 245 nm,
injection volume is 20 pl. The exprimental results proved that the proposed TLC is specific, the HPLC method is rapid,
specific, precise, accurate and at the concentration range from 50 to 150% of assay concentration (25.36 to 75.04 ug/ml)
the data of peak area versus concentration of IBT was treated by linear regression analysis.

(Ngay nhdn bai: 14/11/2017 ; Ngay phdn bién: 28/2/2018 ; Ngay duyét ding: 05/4/2018

DANH GIA POC TINH CAP VA BAN TRUGONG DIEN
CUA VIEN KHGP TAM BINH TREN PONG VAT THi NGHIEM

NGUYEN TH] LIEN, NGUYEN THI HANG
Vién Kiém nghiém thuoc Trung wong

Tir khéa: Pic tinh cdp, ddc tinh ban trieong dién, vién khép Tam Binh, dong vt thi nghiém

1. Pt van dé

Vi khi hau nhiét doi gié mua, dia ly, dia hinh va dét
dai thuan lgi nén nguodn tai nguyén thuc vat néi chung,
ngudn tai nguyén dugc lidu noéi riéng ¢ Viét Nam rat
phong phu va da dang. D6 1a mot diéu kién thuan lgi cho
céc cong ty duoc pham trong nudc sir dung dé san xut
thudc cling nhu cac san pham hd tro diéu tri c6 ngudn
gbc tir thao duoc. Tuy nhién phan 16n cac thudc va san
phém hd tro didu tri c6 nguén géc thao duogc trén thi
truong hién nay déu chua duoc thu nghiém, hoac thu
nghiém chua dﬁy du veé tac dung, déc biét 1a tinh an toan,
trong d6 thir nghiém doc tinh cip va doc tinh ban trudng
dién 1a nhimg chi tiéu cin ban can danh gia. Trong
nghién ctru nay chung t6i tién hanh danh gia doc tinh
cép va doc tinh ban trudng dién ctia san pham c6 ngudn
gbc duge lidu dugc phan phdi rong rii trén thi truong
d6 1a thyc phdm chirc nang “Vién khép Tam Binh”
do Coéng ty TNHH SX & TM Duoc phidm Tam Binh
san xut.

2. Thue nghiém
2.1. Thiét bi, dung cu, héa chit

Céc thiét bi d3 dugc hiéu chuén theo ISO/IEC 17025
va GLP.

- May xét nghiém sinh héa (Beckman Coulter AU
680, My);

- May xét nghiém huyét hoc (Sysmex XS-10001,
Nhat Ban);

- May li tdm lanh (Eppendorf 5804 R, btrc);

- May cit vi thé Microm HM315, Dic;

- Kinh hién vi quang hoc gin camera két ndi may
tinh (Nikon, Nhat Ban);

- Kim cong cho udng;

- Xy lanh, ging cao su, cbc thuy tinh, chay cbi su;

- B6 kit dinh lugng cac chi s6 huyét hoc va sinh hoa
(cua Stromatolyser va Beckman Coulter);

- Céc hoa chét khac.

2.2. Poi twong va phwong phdp nghién ciru
2.2.1. Bong vdt thi nghiém

Chudt nhit tring giéngq Swiss, ca 2 giéng, trong
lugng 18 - 20 g, dat ti€u chuan thi nghiém do Trung tdm
Chan r~1u6i dong vat thi nghiém CIMAD - Vién V¢ sinh
Dich té Trung wong cung cap.

Thé khé; manh, ca 2 giéng, can ning 2,0 - 2,5 lfg,
dat tiéu chuajln thi nghiém do Khoz} Duogc 1y - Vién Kiém
nghiém thudc Trung wong cung cap.

Tt c% cac quy tr}nh thuc hién trén dong véat thi
nghiém déu dugc chuan hoa theo cac quy dinh cia GLP
va ISO/IEC 17025 va tuan thu cac quy dinh dao duc
trong nghién ctru y sinh hoc.

2.2.2. Péi tiwgng nghién ciru

Thuc pham chtic ning “Vién khorp Tam Binh” do

Cong ty TNHH SX & TM Dugc pham Tam Binh san
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xuét, thanh phan: Puong quy, Dd trong, Tuc doan, Cau
tich, Poc hoat, Ba kich, Nguu tat, cao Quy ban, Thuong
truat, M3 tién ché, phu liéu khac.

L6 san xuat: 02012016; ngay san xuét: 02/01/2016;
han dung: 02/12/2019

2.2.3. Phuong phap nghién cuu.
2.2.3.1. Thir doc tinh cap [1]

Chudt nhét tring dugc nudi trong diéu kién chudng
thoang mat, ddm bao v¢€ sinh, ch¢ d9 an udng theo nhu
ciu cta chuodt. Chudt duge nhin an 15 gio trudc khi thi
nghiém, nuéc udng theo nhu ciu. Kiém tra cin ning
trude khi thir nghi€ém. Chudt dat cac yéu ciu vé can
nang dugc dua vao thir nghiém.

Puong ding thudc: duong uéng. Cho chudt udng
bang cach dung bom tiém kim cong dau ti dé dua thing
thuoc vao da day chuot.

MaAu thi: Can chinh xac mot luong bot thube trong
nang. Nghién ky trong cbi sir, cho nudc cét tir tir vao,
khudy tron thanh hon dich dong nhat, sau d6 thém nudc
vira du dé thu dugc hdn dich chia 0,4 g mau thi/ml
nuée (hdn dich thir).

Chia chudt nhét tre"lng thanh céac 16, mdi 16 10 con.
Tién hanh thir nghiém so bd xéc dinh muc liéu LD,
(khong 1am chét chudt) va LD,,, (Iam chét 100% so
chudt thi nghiém). Thir nghiém chinh thic duogc tién
hanh trén 5 nhém chudt véi 3 lidu trung gian giita cac
liu LD, va LD,,, Tinh licu LD, theo phuong phap
Behrens [2].

Theo dbi biéu hién cta chudt sau khi udng trong 24
gid dau va theo doi hoat dong ctia chudt trong thoi gian
7 ngay sau khi udng.
2.2.3.2. Thir doc tinh ban truong dién [4],[5]

Nghién ctru doc tinh ban truong dién duoc tién hanh
trén 3 nhom tho gdbm 1 nhém chimg va 2 nhom thir, mdi
nhom 7 con.

Hai nhém thir duoc cho udng mau thir véi lidu
0,372 vién/kg thé (5 ml hdn dich B/kg tho) va lidu
1,116 vién/kg tho (5 ml hon dich A/kg thd). Thoi gian
ubng lién tuc 28 ngay.

Mau thir: Chuén bi 2 hdn dich ¢6 ndng d6 khac nhau.
Hdn dich A: Nghién 37 vién khép Tam Binh vé&i nude
dé thu duoc 166 ml hdn dich c6 ndng d6 0,223 vién/ml.
Hon dich B: Léy 40 ml hdn dich A thém 80 ml nude dé
thu dugc hdn dich c6 ndng d6 0,074 vién/ml.

Nhom chimg: Dung dé tham chiéu, cho uéng nuée
cat hang ngay.

Thé dwoc nudi trong cung diéu kién maéi truong va
cung ché d6 dinh dudng cin bang, dugc cho 4n va udng
nu6e day du trong sudt qua trinh thir nghiém.

Theo di tho hang ngay vé mirc d6 tiéu thuy thirc an,
kha ndng hoat dong, tinh trang phén, 16ng. Trudc thi
nghiém, x4c dinh can nang cua tho, cic dau hiéu toan
than, lay mau xét nghiém danh gia cac chi s6 huyét hoc
(sé luong hﬁ”)ng cAu, bach cau, tiéu cau, hemoglobin,
hematocrit), cac chi s6 sinh hoa (GOT, GPT, creatinin,
urea, protein toan phan). Theo ddi can ning cua tho
hang tudn. Sau 14 va 28 ngay udng thudc 1dy mau dé
lam cac xét nghiém nhu trén. So sanh két qua ctia nhom
thir va nhém ching theo phuong phéap théng ké. Quan
sat dai thé va vi thé mot s6 td chire (gan va than) cua tho
sau khi két thtic thi nghiém.

3. Két qua va ban luin
3.1. Pjc tinh cip

Trude tién chung toi tién hanh nghién ciu so bd
dé tim muc liéu khong 1am chét chudt thi nghiém va
mirc liéu 1am chét 100% s6 chudt thi nghiém. Qua thir
nghiém nay, ching t6i di tim dugc lidu khong gy chét
chudt 1a 4,0 g miu thikg chudt, lidu gay chét 100% sb
chuot thir nghiém 1 12,0 g mau thirkg chudt

Tiép d6 ¢ thir nghiém chinh thirc, ching t6i cho
chuét udng véi 5 muc lidu ting dan nhu & Bang 1.

Bing 1. S6 liéu thir doc tinh cdp cia vién khép Tam Binh

Mirc | Liéu thii | S6 chugt | S6 chugt | % Chét
liéu (g mdu chet/ chet/
thi/kg song song ky
chugt) thuc té vong
1 4,0 0/10 0/23 0
2 6,0 3/7 3/13 18,75
3 8,0 6/4 9/6 60,00
4 10,0 8/2 17/2 89,47
5 12,0 10/0 27/0 100

Sau khi uong thudc, chudt c6 cac bicu hién ngd

doc tiy theo mirc lidu udng. O muc liéu thap (4,0 g/kg
chudt) khong nhan théy ¢ biéu hién ngd doc, & mic
lidu trong khoang tir 6,0 g dén 12,0 g mau thir/kg chudt,
chudt ¢6 biéu hién tang hoat dong, s6 chudt chét co biéu
hién co giét. S6 chuot khong chét & cac muc liéu trén cd
biéu hién giam hoat dong, mét moi. Sau 24 gio, s6 chudt
khong chét an uéng hoat dong binh thuong tro lai.

Do thi s lidu doc tinh cép thuc nghiém cta vién
khép Tam Binh dugc trinh bay & Hinh 1.
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LD, dugc tinh theo phuong phap Behrens [2] theo cong thire:
LDy, = A+ (50-a)x d/(b-a)
Trong dé: A: Liéu gdy chét a % DVIN
a: % DVTN chét sat duéi 50% sao cho a < 50%
b: % PVIN chét sdt trén 50% sao cho b > 50%

‘% d: khodng cdch giita cdc liéu (g)

R Dua trén bang s liéu ta co:
a=18,75%;
b =60,00%
A = 6,0 (g/kg chudt) d=2,0 (g/kg chudt)

‘ ; ; ; ; Nhu vay:
2 4 6 8 10 12 14 LDy, =6,0 + (50 - 18,75) x 2,0/(60,0 - 18,75)
Mirc liéu (g mau thiv/ kg chudt) LD,,=7,515 g miu thi/kg chudt.

Hinh 1. Do thi sé liéu déc tinh ccfp

Tiép d6 chung t6i tinh sai sé chudn theo cong thirc (Es; pso)* = ksd/n
Trong do: k: Hé 56 Behrens = 0,66
n: S6 chudt trong moi nhém,
s: Phén phéi chudn c6 gid tri bang (LD, - LD,J)/2
V6i LDy, va LD, la cac mirc liéu gdy chét 84% va 16% dgng vit thi nghiém trén dé thi s6 liéu doc tinh cdp.
Theo d6 thi, ta c6: LD, = 5,8 g mau thu/kg chudt, LDy, =9,5 g mau thi/kg chudt.
Giad tri s = (9,5 - 5,8)/2 = 1,85 g mau thu/kg chudt.
Sai sb chuan: (Es ,.,)? = ksd/n = 0,66 x 1,85 x 2,0/10 nén S
Vay LD, = (7,515 + 0,494) g mau thikg chudt.

pso = 0,494 g mau thirkg chudt

3.2. Pjc tinh bin truong dién

Trudc tién chung t6i lya chon mtc liéu thir nghiém cho nghién ctru thir doc tinh ban trudng dién cua san pham
vién khép Tam Binh. Dya trén liéu s dung t6i da trén nguoi ciia san pham 1 6 vién/ngudi/ngdy va sit dung hé
s6 chuyén doi liéu gitra tho va ngudi 1a 3,1 [5] chung t6i di Iya chon 2 muc lidu thir nghiém cho nghién ctu 1a
0,372 vién/kg tho (twong tng voi mirc lidu du kién cho nguoi 13 6 vién/ngudi 50 kg/ngay) va 1,116 vién/kg tho (cao
gap 3 1an lidu du kién cho nguoi).
3.2.1. Két qua theo déi cin ndng tho

Trong thoi gian thi nghiém, tat ca thd & nhom ching hoat dong binh thudng, dn udng t6t, phan kho, 16ng muot.
Khong c6 hién tuong rung 16ng hoic 16ng bi kho ctimg. Két qua theo ddi can ning dugc trinh bay & Bdang 2. Tho ting
cAn & nhém chig va hai nhom thir, c6 su khac biét khi so sanh véi trude thir nghiém trong mdi nhém (p < 0,05).
Trudc thir nghiém va sau thir nghiém can nang trung binh cua thé ¢ cac nhom thir khong cé sy khac biét so voi nhom

ching (P s 1.0y VA Pryee (r2.c) > 0:05), (P (11.c) Va Py (t2-0)> 0,05).
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Bing 2. S6 liéu can nang tho (Trung binh + SD)

Két qud cén ning (kg)
Nhom (n =7) Truwée TN Sau Sau Sau Sau p
(m,) 1 tuan (m)) |2 tuan (m,)| 3 tuan (my) | 4 tuin (m)
Chtng (C) 2,12+0,27 | 2,23+0,22 |12,29+0,19| 2,36+0,12 | 2,40+0,13
P =0,014
% so véi trude thir nghiém 105,8% 108,8% 112,7% 114,8% fre-sas
Thir 1 (T1) 2,10%0,10 | 2,194 0,09 [2,23+0,17| 2,33+0,13 | 2,43%0,12 | P, ge0n = 0,000
. . P e (T1-0) 0,871
% so voi trude thir nghiém 104,7% 106,4% 111,2% 115,8% P (T1-0) = 0,714
Thir 2 (T2) 2,14+0,14 [ 2,294 0,08 |2,41+0,13| 2,46+0,13 | 2,53 0,14 | P, 400n= 0,000
P woe (1200~ 0,866
% so voi trude thir nghiém 107,6% 112,9% 115,2% 118,8% P, (120 0,094

3.2.2. Két qua theo déi cdc chi s6 huyét hoc

Trudc, gitra va sau khi thu nghiém, thé duogc kiém tra cac chi sb vé huyét hoc, s6 liéu dugc trinh bay o Bdng 3.

Két qua so sanh thdng ké theo t-test cho thiy: trudc, giita va sau thi nghiém khong c6 su khac biét c6 ¥ nghia giira

nhom chung va 2 nhém thi nghi¢ém (P

C-T trude

>0,05; P

C-T gitra

= 0’05; pC—T sau

> 0,05) (Bang 4).

Bing 3. Két qua theo déi cdc chi so huyét hoc thé ciia cdc nhém thir nghiém (Trung binh + SD)

Chi sé Hong cdu Bach cau Tiéu ciu Hematocrit Hemoglobin
Nhém (x 10"/ liy) (x 10% liy) (x 10% liy) (%) (g/dl)
Truwée TN 55+ 08 9,0 + 2,1 | 462,7 £ 1455 | 378 + 54 11,3 = 1,6
Chimg | Giga TN 56 + 0,4 10,6 £ 1,0 | 4199 £ 69,2 39,6 + 2,0 11,6 + 0,9
®=7 Sau TN 6,1 + 0,4 9,6 + 22 420,7 + 50,3 42,1 + 1,6 12,7 + 0,6
Truwée TN 53+ 08 8,7 + 0,8 | 5551 + 101,9 | 384 + 3,1 11,6 + 1,0
Thir 1 Giita TN 57 + 0,5 9.6 + 1,3 460,9 + 89,6 38,3 + 2,7 11,5 £ 0,9
®=7 Sau TN 57 + 0,5 10,6 £ 0,8 | 530,3 + 130,8 | 40,0 + 7,7 12,2 + 0,7
Truwée TN 54+ 04 9,0 £ 2,9 | 5590 + 1684 | 36,3 = 2,0 11,0 + 0,6
Thir 2 Giita TN 6,0 = 0,9 94 + 1,5 506,4 + 91,4 38,6 + 7,3 11,9+ 0,7
®=7 Sau TN 58 + 0,4 10,8 + 2,6 | 4994 + 109,6 | 402 + 33 12,2 + 0,5
Bing 4. Két qua so sanh théng ké theo t-test cdc chi s6 huyét hoc thé ciia cdc nhém thir nghiém
) Chi so Hong ciu Bach ciu Tiéu ciu Hematocrit Hemoglobin
Tri so p
P, 0,622 0,747 0,194 0,808 0,655
Truée IN | p 0,706 0,976 0,275 0,510 0,668
P, 0,735 0,136 0,357 0,320 0,865
Gita IN | p_ 0,286 0,110 0,069 0,715 0,507
P, 0,170 0,289 0,074 0,513 0,121
Sau TN P, 0,181 0,383 0,110 0,212 0,102
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3.2.3. Két qua theo dbi cdc chi s6 sinh héa (thudc chire ning gan va thin)

Qua két qua xét nghiém chi s sinh hoa trude, giita va sau thi nghiém hau hét cac chi s6 déu khong co sy khac
bi¢t gilta nhom ching va 2 nhém thtr (P > 0,05) (Bang 5-6).

Bing 5. Két qua theo déi cdc chi s sinh héa (gan, thin) cia tho ¢ cdc nhom thie nghiém (Trung binh + SD)

Chi sé AST ALT Bilirubin Protein Cholesterol | Creatinin Urea
. (U/liv) (U/liv) toan toan (mmol/l) (umol/l) (mmol/l)
Nhom 2 2
phan phan
(umol/lit) (g/lit)
Trwoe TN | 29,9 £14,0 | 59,9+20,6 | 09+0,4 | 56,7+2,4 1,6 £0,6 72,6 £5,5 | 49+0,5
Chirng

(n=7) | GitaTN |354+12,1 | 614464 | 12404 | 612+56 | 15+05 |727+164 | 49+09

Sau TN 239+6,7 | 479+17,5| 1,2+£0,8 | 57,9+49 1,4+ 0,6 90,1 +£12,2 | 54+0,9

Truée TN | 274+50 | 63,6+£13,6 | 09+02 | 53,149 | 2,004 | 749+96 | 55+1,0

Thir 1
(n=7) | GikaTN | 337+£68 | 60,7+13,4 | 1,9+0,7 | 59,5+95 1,9+04 75,9+13,6 | 53+0,5

SauTN | 314+71 | 61,6109 | 1,609 | 563+50 | 1,9+0,7 |873+10,6| 5809

Truwoc TN | 28,7+8,5 | 54,1+10,0 | 1,1+0,2 | 57,1 +£5,4 2,1£0,3 81,1+11,6 | 5,7+1,3

Thir 2
(n=7) | GitaTN | 314+93 | 5404105 | 1908 | 621+4,5 | 12£03 |799+155| 51 08

SauTN | 38,1188 | 60,4+164 | 20+1,1 | 59,624 | 1,9+04 |920+114 | 64+12

Bing 6. Két qua so sanh thong ké theo t-test cdc chi s6 sinh héa th ciia cdc nhém thir nghiém

Chisé | AST ALT Bilirubip Protein toan Cholesterol | Creatinin Urea
Trisé p toan phan phin
P. 0,661 0,696 0,775 0,109 0,170 0,582 0,192
Truoc TN
P, 0,846 0,521 0,404 0871 0,079 0,103 0,188
N P, 0,750 0,900 0,064 0,701 0,100 0,703 0,284
Giita TN
P, 0,502 0,134 0,074 0,721 0,178 0,419 0,617
P, 0,062 0,104 0,438 0,566 0,132 0,649 0,410
Sau TN
P, 0,097 0,191 0,162 0,425 0,070 0,774 0,117

3.2.4. Quan sdt dai thé

Khoéng cé biéu hién khac thuong vé hinh dang bén ngoai, mau sdc cac to chirc tim, gan, than, phéi, da day, rudt
cua cac tho nhom thir so véi nhom ching sau thi nghiém.
3.2.5. Quan sdt vi thé

LAy mau tiéu ban gan, than trén 3 thé ngiu nhién trong timg nhom thi nghiém va nhém chiing, quan sat vi thé.
Tiéu ban gan va than dugc ¢b dinh béng Formalin 10%, nhudém béng dung dich nhuém Hematoxylin eosin (He) va
Perioric acid Shiff (PAS) va quan sat du6i kinh hién vi dién tir 46 phong dai 100 va 400. Cac tho thir nghiém déu c6
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gan va than khong bi ton thwong, hinh anh ciu tric trong gii han binh thudong. Khong c6 cac triéu chimg bét thuong
lién quan dén mau thtr voi 2 muc lidu khac nhau so véi nhom chig.

Céu tric gan khong bi ddo 1n, nhan rd céc tiéu thity v6i tinh mach trung tdm va cac bé gan xap xép hudng tam.
Céc t€ bao gan hinh tron hay da dién, c6 nhan nhd, déu nhau, khong thay hoai ti, khong thay xdm nhép viém. Mot
s0 t€ bao gan thoai hdéa c6 kha nang hoi phuc (bao gom thoai hdéa nude va thoai hoa hat), mot so t€ bao lang dong
glycogen trong bao tuong. Cac khoang ctra khong tang sinh xo, khong tang sinh ong mét, khong thay xam nhép té
bao viém.

Céc cau than va ong than c6 hinh thai, cu tric trong giéi han binh thuong. Cau than khong bi xo hoa, khong
tang sinh céac t€ bao cudn mach, t€ bao c6 chan; khoang Bowman rd, mang day cau than khong day. Céc t¢ bao ong
than khong thoai hoa, khong hoai tir. M6 k& khong tang sinh xo, khong xam nhédp viém. Cac té bao ong than khong
lang dong glycogen, mang day ong than khong day.

4. Két luan

Két qua tho nghiém doc tinh cdp theo phwong phap Behrens dd chi ra vién khép Tam Binh c6
LD, = (7,515 + 0,494) g mdu thivkg chudt. Theo phan loai doc tinh ciia GHS [3], mau thir vién khép Tam Binh
¢6 ddc tinh thap dudi ngudng phéan loai.

Khi cho thé ubng mau thir véi 2 muec lidu 1a 0,372 vién/kg tho/ngdy (twong tng voi muc lidu tbi da ding cho
ngudi 1a 6 vién/nguoi/ngay) va muc licu 1,116 vién/kg tho/ngdy (cao gap 3 1an so v6i li€u toi da dung cho nguoi),
trong 28 ngay khong thay c6 anh huong c6 y nghia thong ké dén thé trang, chirc nang tao mau va mé bénh hoc gan
than trong suot qua trinh uong.

Khoéng nhan thrfly su bat thuong va khac nhau vé hinh dang bén ngoai, mau sdc cua cac to chire tim, gan, thén,
phoi va hé ti€u hoa khi quan sat dai thé cling nhu cau triic cia gan, than khi quan sat vi thé cua tho gitta nhém ching
va 2 nhém thir.

Céc két qua thuc nghiém ban dau cho thiy vién khép Tam Binh c6 doc tinh thap trén chudt nhat tring va khong
anh huong c6 hai vai tho khi dung thudc lién tuc trong 28 ngay.

Tai liéu tham khio
1. Db Trung Pam (2014), Phwong phdp xdc dinh doc tinh cap cia thuée, NXB. Y hoc, Ha Noi.
2. Behrens B. and Kaber G. (1983), Mathematics for Naturalists and Agriculturalists, PWN, Warszawa, p.218.

3. GHS 6" revised Edition (2015), Globally Harmonized System of Classification and Labelling of Chemicals (GHS),
United Nations, p.113

4. OECD guidelines for testing of chemical (2008), Repeated dose 28 - days Oral Toxicity study in Rodents, OECD 407.

5. Sharma V. and McNeill J. H. (2009), To scale or not to scale: The principles of dose extrapolation, British Journal of
Pharmacology, 157: 907-921.

SUMMARY

“Vien khop Tam Binh” capsules manufactured by Tam Binh Pharmaceutical Trading Production Company Limited,
was evaluated for acute and repeated dose toxicity in mice and rabbits, respectively. The acute toxicity results indicated
that LD, of “Vien khop Tam Binh” in mice according to the method of Behrens is (7.515 + 0.494) g/kg body weight for
single dose oral admistration (equivalent to 61 capsules/50 kg body weight human/day). In the repeated- dose toxicity
study, rabbits were administrated “Vien khop Tam Binh” with the doses of 0.372 capsules and 1.116 capsule /kg once
daily for 28 days (equivalent to the dose using on human and the dose of 3 times more than one using on human). Blood
sample were taken on day 0, day 14 and day 28 of experiment for hematological, biochemical exames. Liver and kidney
samples were taken on day 28 for histopathological determinations. The repeated dose toxicity results revealed that there
were no significant differences in hematological and serum biochemical values between control and treatment aninals.
Furthermore, no histopathological changes in the liver and kidney of rabbits treated with “Vien khop Tam Binh” were
observed.

(Ngay nhdn bai: 30/11/2017 ; Ngay phan bién: 18/5/2017 ; Ngay duyét dang: 26/12/2017
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THONG TIN KHOA HQOC - TIN TUC

HOAT DONG HIEU CHUAN THIET BI PHAN TiCH
CUA VIEN KIEM NGHIEM THUOC TRUNG UONG

_ BUI VIET PHUONG
Vién Kiéem nghiém thuoc Trung wong

Pé dam bao két qua phén tich, kiém nghiém chinh xac, tin cdy thi viéc hiéu chuan, thim dinh, kiém tra thiét bi
trudce khi tién hanh phan tich, kiém nghiém 1a hét strc quan trong. Chinh vi vdy, Ban Hi¢u chuan thiét b - Vién Kiém
nghiém thudc Trung wong da duoc thanh lap tir nhitng nam 2000 v6i thanh phan 1a nhitng can bd ¢6 kinh nghiém
trong phan tich kiém nghiém, hiéu biét sdu vé cac loai thiét bi phan tich. Can bg trong Ban dugc cu di dao tao tai cac
co s6 hiéu chuén c6 uy tin trong va ngoai nudc, cac chuyén gia vé linh vuc hiéu chudn ciing duge moi téi Vién dé trao
doi, truyén dat kinh nghiém. Két hop tir kién thtrc hoc duoc; céc tai liéu cua céc td chirc do luong hiéu chuén trén thé
giéi nhu NATA, OIML, EDQM...; cac qui dinh vé kiém tra, hi¢u chuan thiét bi cua cac Dugc dién Anh, My...; cic
tai lidu ciia cac hing thiét bi; cac tai liéu quan Iy ISO/IEC 17025, GLP..., chung t6i tirng budc thiét 1ap cac qui trinh
hiéu chuén, thim dinh, kiém tra cho c4c thiét bi va tién hanh tham dinh qui trinh ddy du. Trai qua thoi gian, cac qui
trinh luén duoc cap nhat, stra ddi cho phu hop; céac trang thiét bi chuan duoc bd sung, mua maoi va ndi chuan hang
nam. Can bo hiéu chuin thuong xuyén dugc hoc tap nang cao trinh do. Bit du tir nam 2013, linh vuc do luong higu
chuin ciia Vién di duoc Vin phong Cong nhan Chét luong (BoA) danh gia va cong nhan (s6 hiéu VILAS 087), bao
gdm cac thiét bi nhiét, khbi luong va hoa 1y. Danh sach cac thiét bi Vién Kiém nghiém thudc Trung wong cung cp

dich vy hiéu chudn, thim dinh, kiém tra duoc trinh bay trong Bang sau:

TT | Tén thiét bi Ky hiéu qugi:::i‘:;ll?iél:lilé:lr:huén/thém

Hiéu chuin
1 | Can phan tich, can k¥ thuét VKN/QTHC/20.02
2 | May séc ky long hiéu ning cao HPLC VKN/QTHC/20.03
3 | May sic ky khi GC VKN/QTHC/20.04
4 | May quang ph6 hong ngoai VKN/QTHC/20.05
5 | May quang phd tir ngoai kha kién UV-VIS VKN/QTHC/20.06
6 | May chudn do6 do thé VKN/QTHC/20.07
7 | Méy quang phd hap thu nguyén tir AAS VKN/QTHC/20.08
8 | Phén cyc ké VKN/QTHC/20.09
9 | May do diém chay VKN/QTHC/20.10
10 | May thir d6 hoa tan VKN/QTHC/20.11
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11 | May thu d6 ra vién nén - vién nang VKN/QTHC/20.12
12 | May do pH VKN/QTHC/20.15
13 | Cac loai tii nhiét, bé cach thuy, t vi khi hau VKN/QTHC/20.19
14 | Nhiét am ké VKN/QTHC/20.20
15 | Méy thir d6 mai mon VKN/QTHC/20.21
16 | May chuan d6 karl-fischer VKN/QTHC/20.22
17 | Thiét bi tiét triung: NOi hap tiét tring, ti hap tiét tring VKN/QTHC/20.23
18 | May thir d6 ra thudc dan - thudc trimg VKN/QTHC/20.13
Tham dinh
19 | Tham dinh ndi hip, ti nhiét VKN/QTTD/20.17
Kiém tra
20 | Kiém tra tii an toan sinh hoc cap II VKN/QTKT/20.18

Vién Kiém nghiém thube Trung wong tir 1au da cung cép dich vu hiéu chuan, thim dinh, kiém tra thiét bi cho
cac cong ty, trung tam kiém nghiém dugc pham va chung t6i s& tiép tuc cung cap dich vu nay t6i quy khach hang
v6i tiéu chi:

- Qui trinh hiéu chuan, tham dinh, kiém tra tin cdy, dugc thim dinh va cap nhat thuong xuyén.

- Poi ngii hiéu chuan vién dugc dio tao bai ban, c6 kinh nghiém va trach nhiém, sau khi hiéu chudn, hiéu chuin
vién s& trao d6i v6i khach hang vé tinh trang thiét bi. Ngoai ra chiing t6i san sang trao d6i v6i khach hang cac van
dé hay gap phai khi st dung thiét bi cling nhu nhiing kinh nghiém trong céng tac kiém tra, kiém nghiém thubc va
m¥ pham.

- Céc thiét bi chuan day du, duoc bd sung méi va ndi chudn hang nam.

- Thiét bi sau khi hiéu chuén duogc déan tem va cép gie"iy chung nhan hiéu chuén.

Quy khach c¢6 nhu cau hiéu chuan thiét bi vui long dién cac thong tin vao phiéu cung cép théong tin
thiét bi can hiéu chuin duoc ding tai trén website http:/www.nidgc.org.vn va giti vé Ban Higu chuin,
Vién Kiém nghi¢m thuéc Trung wong Sé 48 - Hai Ba Trung, Ha Nji hoic c6 thé giri ban mém qua dia chi email
buivietphuong240284@gmail.com.

Chung t61 han hanh dugc phuc vu quy khach.

Moi chi tiét xin lién hé:

ThS. Bui Viét Phuwong

Ban Hiéu chudn, Vién Kiém nghiém thuéc Trung wong
S6 48 - Hai Ba Trung Ha Ngi

DT: 0914849326

Email: buivietphuong240284@gmail.com
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MUC LUC

o Quinly - Trao déi nghiép vu

- Dinh huéng cong tac kiém tra va giam sat chit luong thude nim 2018.

PGS. TS. POAN CAO SON - VIEN TRUONG VIEN KIEM NGHIEM THUOC TW

e Nghién ctru khoa hoc

- Nghién ctru dinh luong Curcuminoids trong ché pham bang phuong phap HPLC véi detector PDA.

NGUYEN THI THANH PHUONG, NGUYEN THANH DAT, DUONG TH] VAN,
CHU TH] THUY, NGUYEN TH] HONG HANH, PAM TH] THU

- Xay dung phuong phéap dinh lugng Bac bang quang phd hép thu nguyén tr (AAS) va kiém nghiém

hinh dang, kich thugc tiéu phan nano Bac.

LE THI HUONG HOA, TRAN VIET HUNG, VO VIET HUNG, THAI NGUYEN HUNG THU

- Nghién ctru dinh lugng Gabapentin trong huyét tuong ngudi bang phuong phap LC-MS/MS.

TA MANH HUNG, PHAN TH] NGHIA, HOANG VAN PUC

- Xay dung phuong phap dinh tinh, dinh luong tap chit B cuia Tetrazosin.

PO THI THANH THUY, PHAM VAN QUANG, NGUYEN HAI NAM, POAN CAO SON

- Danh gia doc tinh cép va ban truong dién cia vién khép Tam Binh trén dong vat thi nghiém.

NGUYEN THI LIEN, NGUYEN THI HANG

® Thong tin khoa hoc - Tin tirc

- Hoat dong hi¢u chuén thiét b phéan tich cua Vién Kiém nghiém thude Trung wong.
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