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Tom tat

Phuong phép quang phé Raman I3 phuwong phép phan tich khong pha huy, khong phai chuédn bj méu. Gén
day ky thuét nay dang duwgc st dung dé sang loc nhanh va phét hién thudc gia. Trong bai bdo nay, ching toi
da str dung phuong phap quang phé tén xa Raman nghién ctru dugc chét paracetamol va aspirin. Chung toi
da xay dung 05 cong thirc bao ché cac vién nén thir nghiém cé chira hoat chét paracetamol va aspirin
(thanh phén la 5%, 10%, 15%, 20%, 25% va 50%) véi céc loai ta duoc phé dung trén thi trudng tuong ting
v6i 05 céng thire. Trong cbng trinh nay, chung téi ciing nghién ctru xdy dwng quy trinh phan tich dinh tinh va
khdo sét giéi han phat hién thanh phén paracetamol va aspirin. Két qua thu duoc co thé 4p dung dé kiém tra
chét lurong thudc trén thj trirong.

T khéa: Quang phé Raman, thuéc gia, paracetamol, aspirin
Abstract

Raman spectral method is non-destructive analysis method, not sample preparation. This technique has
recently been used for rapid test and for the detection of counterfeit drugs. In this article, we have used
Raman spectral to study paracetamol and aspirin. We have developed five formulas for the preparation of
paracetamol and aspirin active ingredients (5%, 10%, 15%, 20%, 25% and 50%) with types of excipient
corresponding to 05 formulas. In this work, we also investigated the development of a qualitative analysis
process and limited the detection of paracetamol and aspirin. The results can be used to test the quality of

drugs in the market.
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1.Gioi thi¢u

Tinh hinh thudc gia ngay cang dién bién phuc
tap, sb luong thudc trén thi trudng ngdy cang 16n, cac
phuong phép phén tich thong thuong cho két qua
chinh x4c nhung tén nhiéu thoi gian. D& phat hién
duge thudc gia & ca 4 truong hop cia Luat Duoc
2016 can phai két hop rat nhiéu phuong phap phan
tich khac nhau. Phuong phap quang phd Raman la
phuong phép phéan tich khong pha huy, khong phai
chuan bi mau va phan tich nhanh. Do vdy gan day k¥
thuat nay dang dugc str dung dé sang loc nhanh va
phat hién thudc gia. Trén thé gioi ung dung cua
quang phé Raman tap trung chu yéu vao phat hién
thubc gia, thubc nhai theo myc in, ta duoc dic trung,
dang thu hinh cua dugc chét [1-6].

Pau 1a mot trong nhirng triéu ching thuong gap
nhét, khong chi véi bénh nhan ndi tr ma ca véi bénh
nhan ngoai tra. Viée sir dung thude giam dau hop 1y
khong chi gitip diéu tri bénh 1y, cai thién chat luong
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cudc sdng ma con gop phan giup bénh nhan ting tuan
thu diéu tri. Thudc giam dau hién duoc Tb chic Y té
Thé gi6i phan loai thanh ba nhom dua trén tac dung
dugc 1y va hiéu qua diéu tri: Nhom I: truge ddy goi la
thudc giam dau ngoai bién, gom céc loai thudc nhu
Paracetamol, Aspirin va thudc chong viém khong
steroid (NSAID) nhu ibuprofen ¢ lidu giam dau.
Nhom II: gdm cac thude opioid yéu nhu Codein va
Tramadol, thich hgp diéu tri cac con dau cuong do
trung binh. Thudc thudng dugc ban trén thi truong
két hop voi mot thude giam dau ngoai bién. Nhom
III: gdm cac thube opioid manh nhu Morphin, diéu tri
cac con dau nghiém trong, dit d6i hodc khong cé hi¢u
qué boi cac thude nhom I va II.

Trong nghién ctru nay, ching t6i da st dung
phuong phap quang ph6é Raman nghién ctru hai loai
thudc giam dau nhom I 1a Paracetamol va Aspirin aé
nghién ciru. Dy 1a hai loai thudc rat phd bién dbi véi
moi ngudi, c6 thé mua dé dang khong can don & bt
ki hiéu thude nio véi chi phi thap. Diéu nay rat thuan
tién cho viéc san xudt va luu hanh thudc gia.
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2. Thue nghiém

Chat chudn va duoc chat paracetamol va aspirin
(Vién Kiém nghiém thudc TW). Cac ta duoc sir dung
dé ché tao cac cong thirc thudc gdm: Aerosil; Avicel;
Cross povidon; Magie stearat; Acid stearic; Natri
croscarmerose; Natri laurylsulfat; Natri stach
glycolat; Natribenzoat; PVP K90; Talc; Tinh bot my,
ngd, san. Mdi vién c6 khdi lugng 400 mg, mdi ham
luong ché tao 20 vién. Qua trinh ché tao cac cong
thirc thudc véi thanh phan ta dugc cia cic mau thube
phd cap trén thi trudng nhu sau: Trudce tién can cac ta
dugce theo khdi luong cua timg cong thic. Tron
placebo dé déng nhét tao nén mau. Tron dugc chét
vao placebo theo ding cac ti 1¢ du kién. Déap thang
tao vién d6i voi nhimg mau tao vién. Cac mau vién
tao thanh dwoc kiém tra chat luong 4p dung tiéu
chudn co s¢ ctia mot s6 thudc dang lwu hanh trén thi
truong va Dugc dién Viét Nam 4. Cong thirc cho 01
vién voi cac ham lugng tuong ung & trén thé hién
trong bang 1.

Bang 1. Cong thirc ciu tao cho 01 vién mé hinh

TT Loai vién Khbi qun , 400mg
(%) Dugc chat Ta dugc
1 5 20 380
2 10 40 360
3 15 60 340
4 20 80 320
5 25 100 300
6 50 200 200

Bang 2. Két qua danh gia do lap lai ciia cac bd phd
chuan Raman

Hé sb twong dong phd (HQI)
TT —
Paracetamol Aspirin
Lan 1 99,10 99,28
Lan 2 99,06 99,61
Lan 3 99,09 99 81
Lan 4 99,28 99.16
Lan 5 99,46 99,08
Lan 6 99,38 99,11
Trung binh 99,23 99,34
RSD (%) 0,17 0,30

Phd tan xa Raman do trén hé Micro Raman
RENISHAW véi ngudn laser budc séong 633 nm,
cong sudt laser 25 W, hinh anh miu do thu dugc boi
kinh hién vi quang hoc LEICA N PLAN L50x/0.50.

3. Két qua va thao luin

Hé s6 tuong dong phd (HQI- Hit quality index)
duoc thiét 1ap dua trén ca vi tri va ti 1€ cuong do cac
dinh phé. Bang 2 1a két qua cac gia tri HQI va RSD
(%) thu dugc khi danh gia d6 1ap lai ciia phuong phap
thiét 1ap phd chuan. Tir bang 2, c¢6 thé d& dang nhan
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thiy, gia tri HQI giita cac 1an do chat chuén so v&i
phé chuén da thiét 1ap déu 16n hon 99,0% va gia tri
RSD déu nhé hon 2,0%. Nhu vay, cic pho di thiét
1ap duoc chinh 14 phd cua chat chudn can do.

Két qua khao sat phd Raman cua Paracetamol
khi thay d6i ham lugng dugc chat trong vién nén mo
hinh cong thirc 1 biéu dién trén Hinh 1. Phd Raman
ctia paracetamol c6 cuong d6 giam dan khi ham
luong dugc chit giam. Khi giam din ham luong
paracetamol, cac dinh c6 cudng do thip & ving dudi
800 cm™! bat dau mat dan, thay vao d6 cac dic trung
clia ti dugc bat dau xuat hién. Khi giam dan ham
lwong duoc chat, cac dinh dac trung c6 cuong dg 16n
¢ vung 800 + 1800 (cm 1) van duoc giir lai, tuy cuong
do pho giam dan nhung ti 1¢ cuong do phé giita cac
dinh van khong thay doi.

Intensity, au

(CT1-50)
——— i
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) Raman shift, cm™
Hinh 1. Ph6 Raman cua Paracetamol khi thay do6i
ham lugng dugc chat CT1

Bang 3 dudi day biéu dién hé sé HQI do trong
céc dai phd khac nhau, trong d6: CT1(Vién nén md
hinh céng thuc 1), CT1-50 (Vién c6 ham lugong dugce
chit 50%) va PCT1 (Vién placebo c6 cong thirc
twong ty CT1). D& nhan thay, hé s6 HQI déu 16n hon
90% trir truomg hop CT1-50. Nhu vay, v6i duge chit
paracetamol, nén chon dai tir 200 cm™ dén 1800 cm'!
va aspirin 1a 200 + 1800 cm™ 1am vung nhin dang
duoc chét.
Bang 3. H¢ s6 HQI so sanh phd chuan paracetamol
v6i pho ciia duge chat va cac mau vién theo ving phd
dugc chon

Dai phé, em? | P9 | cT1 |CTI-50| PCTI
chat
120 +1800 | 99,93 | 94.45 | 88,23 | Am tinh
800 1800 | 99.95 | 96,52 | 92.44 | Am tinh
1200+ 1800 | 99,96 | 97.56 | 94,67 | Am tinh

Két qua tham dinh d 13p lai cua quy trinh phén
tich bang phwong phap quang phdé Raman biéu dién
trong cac bang 4 va 5 véi CT1-CTS5 1a cac cong thic
vién nén, va PCT1-PCT5 1a cac miu placebo twong
mg voi cac cong thic. DE nhan théy do lap lai cia
phép do déu rat cao. Nhu vdy, quy trinh phan tich
thiét 1ap 1a dang tin cdy.
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Bang 4. Két qua tham dinh d6 1ap lai quy trinh phén tich Paracetamol

Méu Lin 1 Lin 2 Lin 3 RSD, % Miu Linl | Lin2 Lin 3 RSD %
CT1-50 99,55 99.43 99,81 0,20 CT2-50 | 99,34 | 9945 99,50 0,08
CT1-25 95,80 95,37 95,08 0,38 CT2-25 | 9534 | 94,95 96,17 0,65
CT1-20 95,29 95,17 95,14 0,08 CT2-20 | 94,53 94,27 96,92 1,53
CT1-15 95,99 95,90 95,71 0,15 CT2-15 | 95,63 96,96 95,02 1,03
CT1-10 95,56 96,43 96,42 0,52 CT2-10 | 97,81 98,71 98,83 0,57
CT1-5 95,81 95,81 95,81 0,00 CT2-5 | 97,51 97,18 96,98 0,28
CT3-50 97,29 97,98 97,18 0,44 CT4-50 | 98,18 98,73 97,77 0,49
CT3-25 97,01 96,82 97,08 0,14 CT4-25 | 98,67 | 98,66 98,14 0,31
CT3-20 97,98 98,45 97,68 0,40 CT4-20 | 97,98 98,75 98,20 0,40
CT3-15 97,83 97,81 97,68 0,08 CT4-15 | 9829 | 96,83 97,51 0,75
CT3-10 97,73 97,63 97,20 0,29 CT4-10 | 97,87 | 98,06 97,76 0,16
CT3-5 98,57 98,91 98,30 0,31 CT4-5 | 98,89 | 98,83 98,82 0,04
CT5-50 99,67 99,79 9948 0,16 CT5-15 | 98,79 | 99,05 99.19 0,21
CT5-25 98,73 98,19 98,57 0,28 CT5-10 | 99,09 | 98,97 99,31 0,17
CT5-20 99,30 99,10 99,78 0,35 CT5-5 | 9829 | 9887 99,03 0,39
PCT1-5 Am tinh

Bang 5. Két qua thim dinh d6 lap lai quy trinh phan tich Aspirin

Miéu Linl | Lin2 Lin 3 RSD, % Méu Linl | Lian2 | Lin3 | RSD %

CT1-50 99,90 99,17 98,34 0,79 CT2-50 | 99,09 | 99,08 | 99,89 0,47
CT1-25 95,18 95,59 95,63 0,26 CT2-25 | 96,12 | 9592 | 96,25 0,17
CT1-20 95,53 95,81 95,26 0,29 CT2-20 | 96,79 | 95,11 | 96,40 0,91
CT1-15 95,19 96,12 95,62 0,49 CT2-15 | 96,16 | 96,44 | 96,50 0,19
CT1-10 95,14 95,12 95,67 0,33 CT2-10 | 96,67 | 95,62 | 96,55 0,60
CT1-5 94,38 94,38 94,17 0,13 CT2-5 9586 | 96,44 | 96,51 0,37
CT3-50 97,36 97,26 96,74 0,34 CT4-50 | 96,82 | 97.85 | 97.88 0,62
CT3-25 97,23 96,24 96,28 0,58 CT4-25 | 9787 | 97,29 | 96,98 0,46
CT3-20 96,99 96,82 97,22 0,21 CT4-20 | 98,04 | 98,18 | 9820 0,09
CT3-15 97,14 97,10 97,46 0,20 CT4-15 | 9753 | 95,02 | 97,99 1,65
CT3-10 96,73 97,10 96,34 0,39 CT4-10 | 97,52 | 98,67 | 97,66 0,64
CT3-5 98,14 99,04 99,79 0,83 CT4-5 98,84 | 99,05 | 99,07 0,13
CT5-50 99,41 99,31 99,35 0,05 CT5-15 | 96,19 | 9579 | 97,31 0,82
CT5-25 94,71 94,19 94,70 0,31 CT5-10 | 94,19 | 95,19 | 94,67 0,53
CT5-20 97,49 97,90 97,62 0,21 CT5-5 9479 | 94,91 | 94,51 0,22
PCT1-5 Am tinh

Bang 6. Két qua khao sat gisi han phat hién cua quy trinh phén tich Paracetamol

Méu Gidi han phat hién Méu Gidi han phat hién

Ham luong, % HQOI Ham lwong, % HOI
CT1-50 50 95,89 CT2-50 50 97,53
CT1-25 25 93,52 CT2-25 25 95,18
CT1-20 20 92,06 CT2-20 20 94,77
CTI1-15 15 94,10 CT2-15 15 89,26
CT1-10 10 88,45 CT2-10 10 85,08
CTI1-5 5 87,59 CT2-5 5 85,67
CT3-50 50 93,86 CT4-50 50 96,97
CT3-25 25 91,94 CT4-25 25 90,37
CT3-20 20 90,21 CT4-20 20 89,95
CT3-15 15 97,70 CT4-15 15 88,17
CT3-10 10 94,10 CT4-10 10 86,84
CT3-5 5 86,26 CT4-5 5 84,62
CT5-50 50 94,42 CT5-15 15 93,55
CT5-25 25 93,66 CT5-10 10 86,88
CT5-20 20 94,63 CT5-5 5 87,79
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Bang 7. Két qua khao sat giGi han phat hién cua quy trinh phén tich Aspirin

| Miu Gidi han phdt hign Méiu | Gidi han phat hign
Ham luong, % HQI Ham lugng, % HQI
CT1-50 50 97,03 CT2-50 50 94,84
CT1-25 25 88,64 CT2-25 25 84,65
CT1-20 20 89,54 CT2-20 20 88,81
CTI1-15 15 88,67 CT2-15 15 89,03
CT1-10 10 86,40 CT2-10 10 81,19
CT1-5 5 86,82 CT2-5 5 81,22
CT3-50 50 93,26 CT4-50 50 90,59
CT3-25 25 93,78 CT4-25 25 90,55
CT3-20 20 86,81 CT4-20 20 86,82
CT3-15 15 87,32 CT4-15 15 83,74
CT3-10 10 86,90 CT4-10 10 83,74
CT3-5 5 84,12 CT4-5 5 86,82
CT5-50 50 94,42 CT5-15 15 84,34
CT5-25 25 96,75 CT5-10 10 83,74
CT5-20 20 97,54 CT5-5 5 83,74
Béng 6 va 7 tong hop két qua khao sat gioi han Loi cam on

phat hién dbi véi cic cong thic vién nén thuc
nghiém. D& nhan théy, ddi voi cac cong thirc vién nén
thyc nghiém chua dugc chét paracetamol, gidi han
phat hién dugc chat rat cao, c6 thé phat hién o
ngudng 10% duge chat (CT3- bang 6). Déi véi dugce
chit aspirin thi ngudng phat hién thip hon, cao nhat
1a 20% dugc chét (CT5- bang 7). Nhu véy, cac quy
trinh dinh tinh tryc tiép bang phuong phap quang phd
Raman c6 d6 dac hiéu va do lap lai cao. Trén nhiéu
nén miu khac nhau da khao sat, cac quy trinh trén
déu cho hé sb HQI 16n va & ham luong dugc chit
thuc té dang khao sat, sy anh hudng cua ta dugc 1én
phé dugc chét 1a khong nhiéu, co chang chi la su che
phii 1am giam mot phan nho cuong d6 phd cua dugce
chat. Ngudng phat hién cua duogc chét paracetamol
cao hon so véi aspirin.

4. Két luan

Trong bai bao nay, chung t6i da su dung phuong
phap quang phd tin xa Raman nghién ctru dugc chét
paracetamol va aspirin. Chung t61 da xay dung 05
cong thirc bao ché cac vién nén thir nghiém c6 chira
duoc chit paracetamol va aspirin (thanh phan 1a 5%,
10%, 15%, 20%, 25% va 50%) véi cac ta dugc phé
dung trén thi truong twong Gng voi 05 cong thir.
Chung t6i ciling nghién ciru xay dung quy trinh phan
tich dinh tinh va khao sat gioi han phat hién thanh
phan paracetamol va aspirin. Két qua thu dugc c6 thé
ap dung dé kiém tra chat lwong thudc trén thi truong.
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Cong triqh néy’ duoc thuc hién véi su hd trg vé
kinh phi cua dé tai cap bo B2016-BKA-25.
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