QUANG PHO RAMAN
trong nganh céng nghiép dugc pham

PAC DIEM NOI BAT

= Dinh tinh 100 % nguyén liéu dau vao mét cach nhanh chéng, déng tin cay

= Kha ndng xuyén thau bao bi v8i cdng nghé dugc cap bang sdng ché

= Budc séng 785 nm va 1064 nm dé khach hang chon lya

= Dinh lugng ham lugng déng déu trong thuéc phan liéu

= Tuan tha quy dinh trong nganh céng nghiép dugc phdm bao gébm FDA CFR 21 phan 11 va cac dugc dién
mai nhat.
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Vietnam



Kiém sodt chat lugng tU dau dén cudi quy
trinh san xuat dugc pham

NGUYEN LIEU PAU VAO

Tham dinh nguyén liéu dau vao

TONG HGP HOA HOC (API)
Gidm sat phan Ung; bong hoc; Hinh thanh trung gian

KET TINH CRYSTALLIZATION
Gidm sat qua trinh; dang tinh thé

NGHIEN; TAO HAT; LAM KHO
Chuyén pha da hinh; D6ng nhat trén

TAO VIEN TABLETING
Ham lugng API; Ham lugng déng déu phan liédu

BAO VIEN COATING
S& lugng 16p phiiva dé day

THANH PHAM
Tham dinh san pham.
Do tim thuéc gia
Ham lugng API

Tuan tha hoan toan quy dinh 21 CFR phan 11 cta FDA va cac hudng dan méi nhat caa USP, EP, JP, CP

Cac thiét bj Raman ti Metrohm Raman va BWTek hoan toan tuan thu cac quy dinh 21 CFR phan 11 cta FDA. C6
nhiéu tinh ndng bao mat vuat tréi so véi cac yéu cau theo quy dinh:

= Kiém sodt truy cap nhiéu cdp vai thdng tin ddng nhap ngudi dung duy nhét.

e 3 cdp do truy cap dugc xac dinh trudc: Ngusi quan tri, Ngusi quan ly phong thi nghiém, Ngudi st dung
thudng xuyén.

e Cacyéu cau vé do phuc tap va ldo héa mat khau tuy chon.

Audit trail ghi lai moi hanh déng trén thiét bi, bao gébm ngudi dung, ngay, gid va théng s6 18y mau.
Cac ban luu dién ti dugdc tao ra, an toan cho mai lan do trén thiét bi.

H6 sc dé dang dugc dong bd hda vao co sa dit liéu an toan.

Tuan theo céc huéng dan USP va EP, JP, CP mdi nhat vé Quang phd Raman.




Dinh tinh 100% nguyén liéu dau vao vdi
Mira P va NanoRam 1064

Mira P - D& dang, nhanh chéng va dang tin cay

Linh dong SU dung don gian

Tuy chinh bdo cdo
Tuy chinh quy tinh van hanh
Nhiéu lya chon 18y mau khac nhau

Nhanh chéng

Tang théng lugng

Di chuyén nhanh chéng tir mau nay sang mau
khac

Hoan thanh phan tich trong vai giay

Tuy chinh théng s6 quét: Cong suét laser, thoi
gian tich hgp, tinh trung binh ph6, smart tip

£ Metrohm

Raman

Hoat déng an toan vdi giao dién ngudi dung
dugc kiém soat

Bdo cdo dugc tao tu ddng Tuy chinh quy tinh
van hanh Chuyén tiép lién mach gitta cdc mau
Tu ddng quét ma vach lua chon quy trinh van
hanh va dién thdng tin mau

Két qua dang tin cay

Cac thuat toan chon loc

Xay dung mé hinh ¢ thé tly chinh Tuy chinh
quy tinh van hanh

Két qua ro rang

Céc loai dénh gid: Xac thuc hiéu xut vai két
qua "Pat” va "Khong bat”, dinh danh vat liéu
dua trén tim ki€ém thu vién quang phé, dinh
danh nhiéu thanh phan véi Khép phd hdn
hgp



NanoRam 1064
ban gian, linh hoat,
toan dién va minh bach

Pon gian va dé dang

Man hinh cadm (ng, cai dat san hoat déng tai chd
Bdo cdo ty déng vdi tat ca thdng tin nhan dang
Quét ma vach 1D/2D

Camera ghi lai hinh anh

Nhanh chéng va chinh xac

= Khoéng chudn bi mau
= Quy trinh lam viéc ¢ hudng dan cho quy trinh nhan dang
= May quang phé xuét sic cho két qua nhanh

Linh hoat nhung toan dién

Céc b6 dau do khac nhau

Thu vién hodc Phuang phép cho cac yéu cau dinh tinh khéc
nhau

Do cdc mau don [& hodc theo |6 - nhan bdo cdo tédm tat

Minh bach

= Tuan tht quy dinh 21 CFR phan 11 clia FDA, USP, EP, JP...
= Audit trail tu déng ghi lai cac hoat dong
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Vi DU MINH HOA KHA NANG PINH TiNH CUA NANORAM 1064 CHO CAC NGUYEN LIEU PHAT
HUYNH QUANG

Phuong

Opadry Opadry Opadry Cellulose  Gelatin Baby Mg Talc ST Corn oil Diesel Polysor- Polysor-

Clear

Green

Orange

Formula

Stearate

Opadry Clear
Opadry Green
Opadry Orange
Cellulose
Gelatin

Baby Formula
MgStearate
Talc ST

Corn oil

Diesel
Polysorbate 20
Polysorbate 80

Methyl Cellulose

0.999999

0.999998

0.999987

0.999935

0.974689

bate 20

Bang minh hoa kha nang dinh tinh va xac dinh chinh xac cdc nguyén liéu dé phat huynh quang ctia NanoRam 1064

Ghi chu
|
|

Pinh tinh chinh x4c va trung khdp nguyén liéu chuén trong thu vién

Xac dinh chinh xac khéng phai nguyén liéu cAn thdm dinh

bate 80

Methyl

Cellulose




STRam

binh tinh nguyén liéu xuyén qua bao bi md& duc

STRam la mét hé théng Raman di déng “Xuyén thau” véi kha nang nhan dang véat liéu nhanh chéng théng
qua nhiéu I8p rao can va bao bi trudc day khéng thé xuyén qua bang quang phd Raman. STRam cung cap
kha n3ng nhan dang vat liéu dé dang théng qua nhiéu loai bao bi va I6p chan st dung budc sé6ng 785 nm
hoac 1064 nm.

«STRam -1064 c6 thé xuyén qua gidy Kraft - Budc
soéng kich thich 1064 nm lam giam huynh quang
trén gidy kraft ndu dén muic c6 thé kiém soat dugc
vat liéu bén trong»

Cong nghé
See-Through c6 thé
do ludng hiéu qua

xuyén qua cac phong bi
gidy — mau trang, mau dé
va cdc mau sac khac anh
sang c6 thé xuyén
qua.

Pinh tinh nguyén liéu nhanh chéng, khéng pha hay, xuyén qua bao bi ma duc

D& nguyén ven clia mau va bao bi dudc duy tri, han ché su tiép xtc cia ngudi van hanh

¥ o - -_

Nhé gon, thiét k€ manh mé bao gém man hinh may tinh trén than thiét bi

ST AT ©

Tuan tha yéu ciu quy dinh 21 CFR phan 11 cua FDA



S dung c6ng nghé STRaman da dudc cap bang sang ché clia chiing t6i, STRam va STRam-1064 ¢6 thé thu
thap céc tin hiéu Raman dugc tao ra bén dudi cac 16p khuéch tan trén ciing dé xac dinh nguyén liéu bén
trong cac rao can truc quan nhu chai nhya va bao tai g’idy nhiéu I6p trong khi duy tri tinh toan ven cua
bao bi va mau.

Giam thiéu su tiép xdc véi mau va kha ndng
nhiém ban bang cach xac dinh mau bén trong
bao bi clia né.

Do qua bao bi nhya mau trédng va sang mau,
tui dung mau bang gidy va sai

Tao cac thuvién quang phd phu hgp dé nhan
dang nhanh chéng cac mau cua ban trong
bao bi ban dau clia ching.

Po ludng dé dang vaéi dau do 18y mau soi
quang c6 bd diéu hgp dé thu thap di liéu
quang phé t8i uu

Loi ich tir dién tich 18y mau 16n va do sdu tham
nhap mau I6n dé c6 két qua dang tin cay

THONG SO KY THUAT CUA STRAM

STRam STRam-1064
Ma dat hang BWT-840000676 BWT-840000945
Model BWS475-785H-ST BWS475-1064-ST

Cong suat laser

420 mW

420 mW

Ki€ém soat cdng suat
nguén laser

0 dén 100 %
(c6 thé diéu chinh tdng 1 %)

0 dén 100 %
(c6 thé diéu chinh tdng 1 %)

Dai ph6 (cm™)

150 - 2800

100 - 2500

Do phéan giai phé (cm™)

<6.0@912 nm

<10 @ 1296 nm

TE-Cooled (-25 °C)

TE-Cooled (-20 °Q)

Dau dé

audo High Quantum Efficiency CCD High Sensitivity InGaAs Array
Thai gian tich hgp 7 ms—30 min 200 ps—5 min
Giao dién két néi PC USB 2.0 USB 2.0

Yes Yes
Trigger (tuong thich véi cac dau do (tuong thich véi cac dau do
B&W Tek) B&W Tek)

Kich thuéc 40 cm x 26 cm x 25 cm 40cmx 26 cm x 25 cm
Khéi lugng ~8.8 kg ~8.8 kg
Nhiét do van hanh 0°C-35°C 0°C-35°C

D6 4m

10 % - 85 %, khéng ngung tu

10 % - 85 %, khdng ngung tu




Vi DU MINH HQOA KHA NANG XUYEN THAU CUA STRAM

Cyclodex- d-maltose

Xuat xu vat liéu dong goi CaCo, Dextrin trin H,0

Na,PO, Talc

Syral Iberia SAU
(118p gidy Kraft mau trang + 1
I6p gidy Kraft mau nau)

Munzing Minerals BV

(118p gidy Kraft mau tréng day
0.12 mm, 1 16p gidy Kraft mau
nau day 0.12 mm)

94.925

Meggle
(2 16p gidy kraft mau nau)

Precheza
(2 18p gidy kraft mau trang)

Mondo Minerals BV

(118p gidy Kraft mau trdng vdi
dai bdng mau xanh, 1 18p gidy
Kraft mau ndu)

Roquette

(118p gidy Kraft mau tréng day
0.16 mm, 118p mang nhua day
0.03 mm, 1 I8p gidy kraft mau
nau day 0.13 mm)

DFE Pharma (1 I6p gidy
kraft mau trang 0.12 mm + 2
I6p gidy kraft mau nau day
0.11Tmm)

Guiavat (Gidy trdng bang vat
liéu dét)

Greven (1 I8p gidy kraft mau
trang + 2 18p gidy kraft mau
nau, mdi Idp day tir 0.11-0.13
mm)

95.155 94.975

Bang minh hoa STRam 1064 cé thé xuyén qua cac bao bi déng géi khac nhau

Ghi chu

B STRam c6 thé xuyén qua t6t
STRam xuyén qua khoéng t&t

BN STRAM khong thé xuyén qua
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Thiét bi quang phd Raman truyén quang di déng QTRam ldy mau ly tuéng dé phan tich dinh lugng mau
ran va khéng pha hay. Trong hé thdng truyén quang nay, 4nh sang tan xa xuyén qua cadc mau ran, cho
phép do ludng cac thanh phan hoat tinh cla dugc pham dé kiém tra tinh dé6ng nhat vé ham lugng clia cac
thanh phdm nhu vién nén va vién nang.

= Raman truyén quang dugc USP cdng nhan dé kiém tra tinh déng nhat ham lugng

- DO nhay va théng lugng cao dugc ké thira ti cdng nghé STRaman®, cho phép tao ra két qua déng tin cay
= Quy trinh lam viéc truc quan gitip dé dang thuc hién theo mé hinh dinh lugng va phat trién phuong phap
= Khéng can chuén bi mau, khéng vat tu tiéu hao

= Phan tich da thanh phan t& m6t mau duy nhat

= Thiét bi nhé gon chi phithép




PAC TiNH KY THUAT QTRAM

BWS475-785H-CU

Tinh nang vugt troi

Nguén laser

SU dung budc s6ng 785 nm

Cobng suat day du > 420 mw
tai mau vai cdng sudt didu
chinh bang phan mém

Phan mém

BWAnalyst, tuan tha quy dinh
21 CFR phén 11 clia FDA

Diéu khién trén may chinh vdi
man hinh cam Ung
Hodc diéu khién v&i PC ngoai

Van hanh

Xay dung phuong phap

Luu vao co s& dir liéu trén
mady chu trung tam

Du doan két qua dinh lugng

Tao bdo cdo két qua, in két
qua

Hé théng Raman di dbéng
chuyén dung dugc hd trg bai
cdng nghé STRaman®, dudc
két hgp véi QT-Sampler Vdi
kich thudc diém 16n: dudng
kinh ti 2 dén 8 mm dé kiém
tra ham lugng déng déu vai
Raman truyén quang.

Xay dung mo hinh dinh lugng
v3i Phan mém thudt toan
BWIQ® dé dua cdc md hinh hoi
quy PLS vao quy trinh lam viéc
cla BWAnNalyst.

Cau hinh hé théng

Raman truyén quang

Kich thudc vat ly

Thiét bi chinh QTRam
15.7inx10.2inx9.8in
(40 cm x 26 cm x 25 cm)

QT-Sampler®
13.01inx6.68inx6.97 in
(33cmx17cmx 18 cm)

Trong lugng ~19.5 lbs (~8.8 kg) ~17.81 lbs (~8.5 kg)
Nhiét do van hanh 0°C-35°C
D6 &m 10 % - 85 %, khéng ngung tu

RAMAN TRUYEN QUANG CHO PHAN LIEU HAM LUGNG
Tan xa Raman théng thudng - Back scattering Raman: Cho phép do gan bé mat ciia mau va khéng do lusng
day du thanh phan t8ng thé ctia mau.

Raman

10



Raman Truyén quang — Tranmission Raman: 13y mot ving thé tich cia mau khi tin hiéu Raman truyén qua va
khuéch tdn xuyén qua toan bé mau. Do dé, cho phép do dai dién ham lugng API trong mau.

Tai Sao Phai S0 Dung Raman Truyén Quang Trong Thudc Phan Liéu Ham Lugng Thap

Hau hét cdc dang bao ché rdn 1a hén hop khéng déng nhat.

= Phuong phap chi thdm dinh mét lugng nho mau thi khdng thé dem lai tinh chinh xéc

- Tén Xa Raman Ngugc- Back scattering Raman chi thdm dinh nhiing I6p trén bé mat.

= Raman truyén quang - Transmission Raman 18y toan b xuyén qua bé day cia mau cho phé dai dién hon.

Nang cao hiéu qua ctia quy trinh san xuét thudc vién

TAO HAT/ PHOI TRON : B TAO
LAM KHO LGP PHU

T8ng thdi gian hoan thanh sadn pham cé thé > 30 ngay.

Ki€ém tra nhanh khéng pha hay véi QTRam c¢6 thé giam thdi gian téng thé va ddm bao chat lugng san phadm
cao hon, déng thai dem lai hiéu qua ndng sudt sdn pham cao hon

M1



Phan mém BWAnalyst

) 10/11/2019 14:06:38

- Bacdp db ngudi dung

= Quy trinh tryc quan tung budc dé tao phuaong
phdp va thdm dinh phuong phap

= Thunghiém mau don gian véi mét ci nhap chudt

- Kiém tra d4dnh gid hiéu ndng clia may vai chuén
tham chiéu Polystyrene

= Chikydién tirdinh kém bao cdo e

= Audit trail v&i chlic nang toan dién cho ca tao N 61127308
phuong phdp va kiém tra mau

BWAnalyst

Performance Validation

Device: BWSA475-785H-ST

DPinh lugng véi 3 budc don gian

SIOIO

’ﬁ' 05/31/2020 17:56:54 _-— bwadmin °' ﬁ

Prediction: Predict Result

CELLE R thanol Ethanol EEECIVEIN200531175309 gErT, Y E m Spectrum Name: m

MNotes

. Spectral
s T m'marﬁm Measured Result M'Dm_a"m Residual
Range Low Range High Outlier Outlier

Methanol% (v/v) 40 60 49.8673 Pass No No

Component

Meaxt Scan Spectrum Finish Run




Vi DU VE UNG DUNG DINH LUGNG THUOC PHAN LIEU HAM LUGNG THAP V31 QTRAM -
DPINH LUGNG THUOC VIEN APAP VGI (0.5% W/W)

Chuan bi mau

Trén hdn hgp bot (APAP, Mannitol, Silicified MCC, Croscarmellose, MgSt) dugc ép thanh vién c6 dusng kinh 10.0
mm, day 3.0 mm.

- Téng trong lugng mdi vién 300 mg
~  Liéu lugng APAP: 1.5 mg / vién
—=  Phatréon 9 hdn hgp va nén vién tr 0 % dén 3 % APAP
Phat trién mé hinh dudng chudn tir 0 — 1.5 %, va md hinh dudng chudn ma réng ti 0 — 3 % APAP.

Thiét bj thuc hién
QTRam + QT-Sampler

~  Pudng kinh kh&u d6: 4 mm
- 8vién tai m6t diém pha tron

—  Théng s8 quét: 3 gidy/ scan, 10 scans/ phd, mdi phé sé do 13p lai 2 dén 3 [an.

PhS Raman cia mau pha tron

Blend 9
(3 % APAP)

McCC

APAP

Mannitol

200 400 600 800 1000 1200 1400 1600
Raman Shift (cm-1)

Pudng chuan véi phan mém BWIQ

32

R__RSquare RMSE
28t 009971 099823 0.04515
-1 #INDO_-1.#INDO_0.03032

25

Predicted APAP %

015 010 036 061 08 112 137 162 187 213 238 263 289 314

Measured APAP %

Pudng chudn pham vi réng tir 0 — 3 %, cho thay cé thé dinh lugng dugc & lieu lugng thap

13



Low Dose Model (0.5 % API Target)

15 | y =0.0982x + 0.0012 i
’;“ R2=0.9984 :
2
2 13 4LVs
X RMSEC: 0.022
E 11 RMSECV: 0.027
g. Bias: -0.0026
|
£ o009
£
i)
Y 07 -
a
-
]
5 05 -
=
o
g 03+
k]
b~
g
£ 01
T T T T T 1
01 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6
Blend Acetaminophen % (w/w)

Pudng chudn tir 0.0 -1.5 % APAP dé tinh chinh cho dinh lugng ham lugng 0.5 % APAP

Gidi han phat hién: 3.3 * RMSEP / Slope = 0.074 % APAP (0.035 mg trong 48 mg kh&i lugng dugc tham van).
Gidi han dinh lugng (v8i dé l1éch chudn tuong déi 10 %): 10 * RMSEP = 0.23 % APAP.
D6 chinh xac (tiéu chudn cla cac phép do 13p lai): 0.016 % APAP.

y = 1.0247x- 0.0009

0.55 R?2=0.9916
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= Bias: 0.008
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0.1 0.2 0.3 0.4 0.5 0.6
-0.05 -
Blend APAP % (w/w)

D6 thi biéu dién dudng thdm dinh APAP tai ham lugng thdp ti 0 dén 0.5 %
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QTRam
Hinh anh thuc té
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