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Xac dinh dwoc cac giai doan trong yéu, thong so
ky thuat trong yéu va chi tiéu chat lwong trong yéu
trong tham dinh QTSX thuéc thanh phaMm.

Viet dwoc dé cwong va bao cdo tham dinh QTSX
thudc thanh pham.

+
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SO DO CAC BUOGC PHAT TRIEN SAN PHAM

Duge chit dugc chon Gibson M. (2009), Pharmaceutical preformulation

Sinh duoc hoc | and formulation, Informa Healthcare, p. 8.
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Thiét ké Khai quét chit lwong mong mudn ciia san phim
2 A . 2 A A A
san pham Chi ti€u chat luong trong yeu

N\

T61 uwu hoa cong thirc

N

Thiét ké Khai quat QTSX
san pham ” Xéc dinh trang, thiét bi

N

Téi wu hoéa QTSX

Cong thirc dinh luong
Pac tinh nguyén li¢u

IPC
¥ Tiéu chuan thanh pham (xay dung, tham dinh) P 3 -4

J Thim dinh QTSX,
NC do on dinh, TDSH

\

Nép HS DK | Thuong mai hoa

Nang quy m6 dé thit LS |- Néang quy mo dé TM hoa

Phase 1 Phase I Phase III Ding ky SP | Dua thudc ra TT
Phase IV




HUONG DAN CUA ASEAN
VE NOP DU LIEU THAM DINH
QUY TRINH SAN XUAT TRONG
HO SO DANG KY THUOC




# Tham dinh QTSX |a phwong thirc dé dam bao rang QTSX
cO6 kha nang san xuat mét cach 6n dinh ra san pham co6
chat lwong dat yéu cau. N6 bao gém ca viéc cung cap cac
tai liéu chirng minh nhirtng bwéc trong yéu trong quy
trinh san xuat |1a on dinh va ta l1ap. M6t QTSX da dwoc
tham dinh |a mét QT da dwoc chirng té rang n6 hoat dong
theo dung muc dich va chirc nang cua no.




2t Pang ky mé&i

M Thay doi/bo sung
#t Khong ap dungcho sx nguyén liéu

# Ché pham sinh hoc/CNsinh hoc: canthém dir liéu




CAC LOAI THAM PINH QTSX

W
i

Tham dinh tién lwong (Prospective Validation)

M
-

Tham dinh héi ctru (Retrospective Validation)

M
i -

Tham dinh dong th&i (Concurrent Validation)

M
-

Tai tham dinh (Revalidation)




YEU CAU NOP DU LIEU

t Lwa chon 1:
€ Bd&o céo tham dinh cla 316 SX lién tiep, da dwoc tham
dinh dat yéu cau.
#t Lwa chon 2: (kh6ng ap dung cho sf sinh hoc/CN sinh hoc, sf
sx theo QT phi chuan, dang BC dac biét)
© BA&o cdo phéat triéen san pham; va
€ D liéu thdm dinh trén 1 16 pilot + dé cwong tham dinh
trén cac 16 SX.
« Cam két:

o Tham dinh 316 SX lién tiép, dat yéu cau, trwéc khi sdn pham
dwgc duwa ra thi trwdng.

o NOp bao céo theo thoi gian biéu. *




YEU CAU NOP DU LIEU

#t Lwa chon 3: (sf da dwoc chap thuan béi CQ tham chiéu)
© Cam két: clng hé so tham dinh ~ trwéc chap thuan
© B&o cao tham dinh/dé cwong tham dinh

< Tham dinh 3 16 SX lién tiép, dat yéu cau, trwdc khi san
phdm dwoc dwa ra thj trudng.




DE CUONG THAM DINH

Mé ta van tat QTSX + so’ d6 QTSX

b) Céc gd, chi tiéu chat lwong (Critical Quality Attribute,
CQA), théng so trong yéu (Critical process parameter,
CPP) (ban luan)

c) Tiéuchuanthanh pham

d) M6 ta phwong phap phan tich (TLTK)

e) IPC va gi®i han chap nhan

f) Cac phép thwr khac

g) Ké hoachlay mau (where, when, how)

h) Phwong phap ghiva danh gia két qua
i) Thoigian biéu

j) Trang,thiétbi thiétyéu




a) Mo ta van tat QTSX va so dé QTSX

1 Co s& pha ché + QT xt |y (bdo céo: ghi chép nhiét
d6, d6 4m..)

M Trang, thiét bi (ghi r6 model, cong suat) + QT xir ly
N So dé QTSX (dwérng di cac nguyén liéu, IPC)
M M6 ta QTSX (ké ca théng sbé KT, xtr Iy do bao goi)

# Tiéu chuan, pp danh gia, gi®¥i han chap nhan




b) Cac gd, chi tiéu chat lwong (Critical Quality
Attribute, CQA), thong so trong yéu (Critical
process parameter, CPP) (ban luan)

t Trong yéu ~ anh hwéng déen chat lwong
# Phan biét COQA va CPP
# Phu thudc vao tirng QTSX

# Ban luadn nguy co: thap — TB — cao




c) Tiéu chuan thanh pham

&1 TC lwu hanh

M TC xuat xwéng




d) MO ta phwong phap phan tich

M P3 co trong cac phan khéc cita ho so (VD: P5)

M Chwa c6 trong cac phan khac cta hé so: can tham
dinh




e) IPC va gi®i han chap nhan

# Tham khao P 3.3
M P cac giai doan, chi tiéu chat lwong trong yéu
f Phwong phap lay mau, danh gia, tan so

# Gi&i han chap nhan




f) Cac phép thw khac

M M6 ta va tham dinh (néu can)




g) Ké hoach lay mau

#t \When
#t Where

Mt How




h) Phwong phap ghi va danh gia két qua

M Thi cong, so hoa

n X ly div liéu, phan tich thong ké




i) Thei gian bieu

2t =» Cam két




j) Trang, thiét bi thiét yéu

M CO thé viét chung véi a)




)

BAO CAO THAM PINH

Tom tat

Gii thiéu

Théng tin vé cac 16 tham dinh (ngay sx, c& 16...)
Trang, thiét bi

Cac gd trong yéu va thong so (so do + mo ta QTSX)
Gi#i han chap nhan

Ké hoach lay mau (where, when, how)

Bang két qua

Phan tich 10

Panh gia div liéu (+phan tich thong ké cac bien KS QT)
DPanh gia div liéu (so sanh véi giéi han chap nhan)
Ban luan ve cac két qua sai léch/ko dat

m) Kétluan va de xuat




THAM BINH HOI CcUrU

™
(T

Phan tich xu hwéng + dir liéu QC

10 -2010

M
-

# Tinh Cg, Py (process capability index, process
performance index)




Cong thuc tinh cac chi so

_(USL—X X-LSL) . USL—X X —LSL
Cpk(or Ppk) = min , = min ,
30 30 (UCL-LCL)/2 (UCL-LCL)/2
Well Off-target / Relatively Close to Target / Very Little Deviation From Target
Too Much Variation Moderate Variation

Cpk<1 Cpk=1 Cpk>1






Bién thién ham lwong gitra cac 16 (hoi ciru)

Between/ Within Capability Sixpack of Ham lucgng (%)

Individuals Chart of Subgroup Means Capability Histogram
UCL=102.259

S pecifications
LSL 95
X=100.902 USL 105

Individual Value

LCL=99.546
13 15 17 19 21 23 9%6.0 975 99.0 1005 102.0 103.5 105.0

Moving Range Chart of Subgroup Means Normal Prob Plot
UCL=1.667 AD: 0.342, P: 0.488

MR=0.510

Moving Range

LCL=0

100 102

Range Chart of All Data Capability Plot

UCL=4.897 StDev B/W Capa Stats
Btw 0.07951 Cp 1.67
Within  0.9956 Cpk 1.37
B/W 0.9988 Overall PPM-B/W  20.44

R=2.316 Overall 0.9990 Pp 1.67
f————
Ppk 1.37

Cpm *
PPM-O 20.50

Sample Range

Specs
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Panh gia ty I1é ong hw héng

Binomial Capability Analysis for Defective
Diagnostic Report

P Chart
Confirm that the process is stable.
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Cumulative % Defective
As the points level out, the estimate of % defective becomes more reliable.

% Defective

Subgroup
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Binomial Capability Analysis for Defective
Summary Report

Process Characterization

Is the % defective at or below 0.5? Number of subgroups

0 005 01 y Subgroup size
Total items tested
Number of defectives

es I

P = 0.000

Process Capability
% Defective 0.22
95% CI (0.19, 0.25)

Observed % Defective per Subgroup PPM (DPMO) 2160
Is the % defective at or below the acceptable level? Process Z 2.85

Comments

Acceptable % defective: 0.5

The process % defective & significantly less than the
maximum acceptable level (p-value < 0.05).

0.150 0.225 0.300 0.375 0.450




THAM BINH DONG THO'

SO 16 sx/nam qua it
M Thudc tudi tho ngan

# Thuoc cap thiéet




TRANG MO DAU BAO CAO DU’ LIEU THAM PINH QTSX

ANNEX B TABLE OF CONTENT OF PROCESS VALIDATION DOCUMENTATION

|. Document Submission (tick if submitted):

Document Check Box Enclosure Page
Development Pharmaceutics

a) Report U
b)  Validation Scheme ]
C) Validation Report

o Pilot batch ]

o 3 full production []

batches

Il. Details of Validation:
a) Manufacturing site at which the validation is carried out:

No. | Name of manufacturer Country

b) Type of Validation:
. ] Retrospective
o | - g




THAM PINH QTSX CUA
MOT SO DANG BAO CHE







KE HOACH THAM B|NH QTSX VIEN NEN

t Cong thuece |0
M Trang, thiét bi chu yéu

M M6 ta QTSX vathéng so quy trinh




DAP VIEN QUA TAO HAT UGT

Dugc chit —»@ Nghién

TD don
TD ra trong @ b
TD dinh A o

long I[NN
.
@ X4t hat
A

Séy hat

Y
@ Sira hat




DAP VIEN QUA TAO HAT KHO

Dugc chat —»@ Nghién

TD don
TDratrong —— Tron

TD dinh rén
Dap vién to — % Can

@ Ray chon hat



DAP THANG

Dugc chat —>@ Nghién

TD don ¢
TDra a
TD dinh rén Qy Lo
TD tron l
U Dap vién
e




Giai doan

Cac théng so trong yéeu (CPP)

Ray nguyén liéu (néu can)

Co ray

Trén bot kho

Thoi gian tron, toc do tron, khoi lwgng mé

Bao ché ta dwoc dinh 1dng

Lwong, nong do
Nhiét dé

Nhao Am/tao hat

Cod mé

Thoi gian, toc do

Nhiét do

Toc do thém ta dwoc dinh 16ng
Hé thong phun ta dwoc dinh 18ng

‘, Téc 9
Nghién wét (néu co) Ap suat
Nhiét dé
Xat hat wot gua ray Co ray
£ Thoi gian say
Sty Phan b nhiét d6 say
Lam ngudi Thoi gian

Nhiét do




Giai doan

Céac thdng so trong yéu (CPP)

Dap vién

Thong s6 may dap vién
Toc d6 dap

Bao ché dich bao (néu co)

Nhiét d6
Toc dé/thdi gian tron

Bao vién

Cd mé

Thong s6 ndi bao
Nhiét d6

Téc d6 phun

Vi tri sung phun
Toéc do quay

Toc do thdi khi

In trén bé mat vién Toc do
' Nhiét d6
) .. . Thong s6 may
Dong goi so cap T6c 66
Nhiét d6

Kiém soéat mdi trudng

D6 am twong doi




KE HOACH THAM B|NH QTSX VIEN NEN

t Ké hoach lay mau va gi®i han chap nhan




Giai doan

Ké hoach lay mau

Phép thuwr

Giéi han

chap nhan
it nhat 3 mau tai it nhat 3|, .z, ., x.
Say Vi trifthoi diém  Khac :\gr?]t lfr:‘(;" lbgng dol - 1pc
nhau = Vé so do
A A A = TB + 10%
, ’ Do déng déu (BL) RSD < 3%
It nhat 10 vi tri !(héc —
nhau, méi vi tri 1ay 3|Neucan:
mau bo tron chay
= Vé so do KLR Theo IPC
KTTP
Trén Hinh thirc
Hinh ‘thu’c ‘
| BE dong déu DDD: DD
Lay mau hén hop £ GH VSV: Db
Tap chat Khéac: TC
Gidi han VSV '

Khac




Giai doan

Ké hoach lay mau

Phép thuwr

Gioi han
chap nhan

Lay mau tang

(15 phut/lan)

phan

Ppo dong déu

KL
Khac

PPbb: Db
Khac: TC

Lay mau hén hop

Hinh thirc
Po dong déu
PbL

Do bd

Do cirng
Poéra

Kich thuwéc
Po6 hoa tan
Tap chat

Gidi han VSV

Khéac

Pbb: Db
GHVSV: DD
Khac: TC




Giéi han

Giai doan LCHET R EVAREL Phép thw chép nhan
PL PL: TC
1 mau/1 néi bao Ham am Ham am/Dm:
/Dm ton dw ICH
IE nhat 10 vi tri/mGi phan Do dong deéu DDD: DD
|6 KL
Hinh thirc
i po dong déu
Bao vien :
(d/v bao DC)
, ggc&n Pbb: DD
LAy mAu hén hop ) cung GH VSV: DD
W Khac: TC
19J6) hc‘Ja,tan '
Tap chat
Gi¢&i han VSV

Khac
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~| Giai doan Ké hoach lay mau Phép thir EL Tl
chap nhan
In Lay mau phan tang * Hinh thirc Theo IPC
Dén ail . ‘ « Hinh thirc
9 99 Ay mAu phan tang « Tinh toan ven| TheolPC
SO cap . X
cua bao bi
* Nhiét do
Kiém soat s - Pd6 am twong
Trong toan b6 QTSX <. GMP

mOi tred'ng

asi
Ap suat

# Ngoai ra: danh gid anh hwéng cua thei gian lwu triv

(holding time) = Néu can.




Flow Diagram for Stage 1 Process Design and
Stage 2 Process Qualification

| Blend (Samples): Sampleat least 3 replicate samples from at least 10 locations in the blender or drum |
Vv

I Assay 1 sample per location |

L
I Blend Uniformity Acceptance Criteria — Stage 1: SD £ 3.0% of target l

Faill Pass

Assay samples 2 & 3 per location l

SD > 5.0% of Target SD £3.0% of Target [ — - ) ”
——— | BU Stage2 3 Blend Unifarmity is Acceptable
g " Y 15 Accept
3.1<SD £5.0% \L
Conduct WCa and of Target Dosage Units (Samples): During filling or
investigation, ‘compression, take at least 3 samples from at
Was root cause: least 40 |ocations across the batch
I : l
Product/  Analytical/ Blend Unifarmity Assay at |least 3 dosage units from at least 20
Brocese sampling is Acceptable predetermined locations throughout the batch

Dosage Units (Samples): During Acceptance (riteria — Stage 1

filling or compression, take at Allindividual values within 75.0-125.0% and,
least 3 samples from at least 40 Complies with statistical test to provide an

tocationsacrosstie batch appropriate level of assurance to comply with
‘l' USP <305~ for n*
Assay at least 3 dosage units from Fail l Pass

at least 40 predetermined

Assay at least 3 dosage units from the re-
lacations throughout the batch

maining 20 locations not tested in Stage 1.

v ¥

Acceptance Criteria — Stage 2
Al individual values within 75.0-125.0% and,

Complies with statistical test to provide an appropriate level of assurance to
comply with USP <305= far n*

L 4 Fail \L Pass
R _ | ‘Blend & contert unifarmity are acceptahle

*nisthetotal number of assay results,




Flow Diagram for Stage 3 Continued
Process Verification

Dosage Units (Samples)
During filling or compression, take at least 1 dosage unitfrom at least 30 locations spread
approximately equally across the batch including at the beginning and end of run

|

Assay a total of atleast 10 dosage units taken approximately equally across the batch
including at the beginning and end of run

'

Acceptance Criteria - Stage 1*
All individual values within 75.0-125.096 and,
Complies with statistical test to provide an appropriate level of assurance to comply with USP

<905 for n**
\L Fail Pass

Assay atleast 20 remaining dosage units

!

Acceptance Criteria — Stage 2%
All individual values within 75.0-125.0% and,
Complies with statistical test to provide an pass 3
appropriate level of assurance to comply with USP
<905> for n**

Fail
v

Blend uniformity & content
uniformity are acceptable

* Acceptance criteriafor Stage 3 Continued Process Verification may have reduced assurance
to comply with USP <905 compared to that used for Stage 2 Process Qualification.
**nis the total number of assay results.



MINH HOA KET QUA

t Trén bot kho:

Théngso Caidat Thwcte
1
2




MINH HOA KET QUA

Ham lwong dworc chat (%) sau khitron

u

a
1
2
3
4
5
6
7
8
9

(O R B
O W o

RSD
Min
Max

TB-10%
TB+10%

Th&igiantron (phat)

15
32.6
32.3
32.0
32.0
34.1
32.2
34.4
35.0
32.4
33.1
33.0

1.1

3.3
32.0
35.0
29.7
36.3

20
33.0
34.9
32.1
34.3
32.6
33.3
33.8
32.2
33.5
33.9
33.4

0.9

2.7
32.1
34.9
30.0
36.7

25
34.8
32.7
33.2
32.1
34.6
32.5
34.9
33.8
33.8
32.3
33.5

1.1

3.2
32.1
34.9
30.1
36.8




MINH HOA KET QUA

# Say.
. . Thong s6 Caidat  Thuyc té
% Nhiét d6 dau vao/ra {
« Thoigian say 2

Toc do thoi khi
Ham am/dé dong déu ham am

Ham am (%)

Théoi gian say (phut)

30 45 60
3.09 1.72 1.38
3.36 1.72 1.40
3.30 1.98 1.40




MINH HOA KET QUA

# Trén hoan thién (trén ta dworc tron, ra ngoai):
% Hinh thdc

Po dong déu

DL BTP

Tap chét

Gidi han VSV

D6 tron chay

KLR

Phan bo KT hat

» D D D D DD




ay cua bét

>

y

Po toc do tron ch

[




Po toc dd tro'n chay cua bot




Po toc do tron chay cua bot

Chay rat tot 25 — 30°
Chay tét 30 — 38°
Chay dudc 38 — 450
Két dinh 45 — 55°

Rat két dinh > 550



i Panh gia kha nang trosn chay va chiu nén

Chi s6 nén Carr (Carr’s compressibility index - Cl):

Dg(”) - thc“)ng g0
Cl = x 100

Dys

Chi s6 Hausner (Hausner ratio):

Dys

HR =
th(‘)ng go



Panh gia kha nang trosn chay va chiu nén

R&t t6t < 10 1,00 - 1,11
T6t 11-15  1,12-1,18
Kha 16-20  1,19-1,25
Chay dudc 21-25  1,26-1,34
Kém 26-31  1,35-1,45
R&t kém 32-37  1,46-1,59

Rat, rat kém > 38 > 1,60



| Thiét bi do thé tich biéu kién cta hat va bot

; *.
RN
. i




Ray phan tich kich thwé'c hat




MINH HOA KET QUA

st Dap vién:

« Khoi lwong vién:




Thévi digm (phiit)

Vién
0 15 30 45 &0 75 a0 105 120
1 5144 5203 5196 5135 5198 5306 5242 523.0 5206
2 5235 5211 5189 517.0 517.0 516.2 5199 5292 516.5
3 5245 52649 5323 52324 5183 5187 5199 516.6 527.0
4 517.3 5240 5164 5153 5192 5227 5253 529.6 5242
5 5133 526.7 5137 5244 5220 5124 5112 5271 5101
B 51495 5226 517.1 5087 519.2 5126 5300 5217 5193
7 5155 517.1 5231 517.6 5232 528.7 519.0 536.1 5198
B 5243 5196 5191 5256 5246 528.2 5206 5137 523.0
g 526.6 512.2 5287 517.7 5146 518.0 522.0 5135 522.6
10 51495 5143 518.6 5149 5233 5257 5213 514 5165
11 5227 5214 5239 505.2 525.1 525.8 5273 513.4 526.8
12 522.2 523.2 5236 5210 5199 516.3 519.8 522.6 516.6
13 5226 517.0 5335 5185 528.1 5245 5202 5185 5237
14 5099 5227 521.1 5241 523.8 513.2 5222 526.2 5246
15 514 530.3 5207 5158 5120 518.3 5189 515.2 515.2
16 5192 5114 517 .8 5076 5294 5181 5218 5141 5235
17 514.0 5250 5211 516.2 5216 5211 5214 5220 515.1
18 5204 5142 5193 516.0 5124 528.6 513.0 5221 518.8
135 525.0 518.3 515.2 5254 5158 S5le.4 5245 520.2 5243
20 5224 5156 5216 51g.4 5192 5236 5146 5156 518.0
TB 5197 5202 5213 517 .3 5204 5210 5208 5208 5205
sD 4.6 52 5.2 5.7 4.7 5.8 45 B4 4.3
RSD (94) 049 10 10 11 0.9 11 0.9 1.2 0.8
rAin 5099 5114 513.7 505.2 512.0 512.4 511.2 513.4 510.1
Max 526.6 530.3 5335 5256 5294 530.6 530.0 536.1 527.0




Choose a Control Chart

Continuous Data type ——— Attribute
Data What
collected in E— are you e
subgroups | counting
Mo Yes o )
| Defective items Defects per unit
Subgroup
size
Subgroup size Subgroup size
8 orless greater than 8
A A A A A
I-MR Chart Xbar-R Chart Xbar-5 Chart P Chart U Chart
T E.n T En IO MO IO
Close




Process Capability Sixpack Report for Weight (mg)

Xbar Chart Capability Histogram
LsL usL

24 UCL=523.710

i : Overall
< ! \ 1 | = — - Within
I I
% /\ !/0\.—.\. - ! ! Specifications
@ 520 —* X=520.216 ! ! LSL 500
-3 ! ! USL 540
S i i
o 1 1
v i i
lCL=516.722 | !
516 1 |
1 2 3 4 5 6 7 8 9 502.5 5100 5175 5250 5325 5400
S Chart Normal Prob Plot
8 AD: 0.156, P: 0.954
UCL=7.658

Sample StDev

LCL=2.623

520

Last 9 Subgroups Capability Plot

. . Within Overall Overall
530 ' ® . ® StDev 5.189 | | | StDev 5.191
o o H . Cp 128 : : ' Pp 128
! s s Cpk 127 - Ppk 127
i i : ! PPM  117.65 Within *
¢ L § o




st Dap vién:

€

D0 crng:

Hardness Tester
TBH 20




MINH HOA KET QUA

st Dap vién:

“ DO bo:




MINH HOA KET QUA

st Dap vién:

“ Dora:

Disintegration-
Tester ZT 40/50




MINH HOA KET QUA

st Dap vién:

< Po hoa tan:

Dissolution-
Tester DT 80




So sanh do thi hoa tan

G

o
o o
| 1

% drug released
= (=3}
=
|

]
=]

=]

n

(R-T, )2]"'5 1 oo}

f2:50-log{{1+(1/n)

t=1




Erweka VDT vacuum leak tester




THAM DINH QTSX CUA
MOT SO DANG BAO CHE
VO KHUAN




THUOC TIEM DUNG DICH




4+ CAc giai doan co ban vathéng so KT trong yéu:

Chuan bi

b

Can, dong

Piéu chinh pH

Y

Piéu chinh thé tich

Y

Loc (loai khuan?)

l




4+ Céc giai doan co ban va thdong so6 KT trong yéu:

Bao bi

l .

X ly —* Péng lo/éng

l

Tiét khuan

l

Péng goi




. I

Giai doan

Cac théng so trong yéu (CPP)

SELRITET

Chuan b

Phong pha ché: nhiét do, do
am, ap suat

X ly bao bi

Lam sac’h
Tiét khuan

Can, dong

Nguyén liéu (TC?)
Thiét bi
Sai léch?

Hoa tan

Toéc d6 khuay

Thoi gian khuay

Nhiét dé

Co mé

Khi (N,, CO.,...): &p suét, toc
do, thoi gian...

Loc

Vat liéu loc, c& 16 loc
Ap suat, téc do
Co mé




4

b

Giai doan

Cac théng so trong yeu (CPP)

Ban luan

Poéng 6ng

« Thétich
« Tbc dod
« Nhiét do
*  (Khi)

LHERGIER

- Nhiét do, ap suat

« Thoi gian tiét khuan
« Thoigian lam kho

- Co&meé

bong goi

* Phwong phap
» Tocdo
« Thong sO KT




M Ké hoach lay mau va gi®i han chap nhan
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PANH GIA ANH HUONG CUA THO'l GIAN LUU TRO

# Thoi gian lwu triv (holding time): bat budc
€ T khi pha ché xong dén khi loc xong
€ Tl khi loc xong dén khi dong éng/lo xong
€ T khi dong 6ng/lo xong dén khi tiét khuan
= Tham dinh va xac dinh khodng th&i gian t6i da dwoc phép.




THAM DPINH QUY TRINH LOC

1.11 Compatibility of Different Liquids with Different Filter Media

Microporous filter membranes are built of different polymers. Table 1.1 provides a summary of compatibility data.

TABLE 1.1

Compatibility of Membrane Filters

Membrane Material General Use Limitations
Cellulose esters Aqueous solutions Alcohols, proteins, DMF?, strong acids and bases
Polysulfone Proteinaceous and aqueous solutions Benzyl alcohol and DMF
Polyvinylidene diflouride Same as above Acetone, DMF, strong acids and bases
Nylon 66 Aqueous and solvent solutions Conc. NaOH, proteins, formic and hydrofluoric acids
Nylon with positive charge Aqueous solutions Same as Nylon 66
Nylon hydroxyl modified Proteinaceous solutions None
Polycarbonate Aqueous solutions None?
Polytetra-fluoroethylene Air, solvents Hydrophobic®
# Dimethylformamide.

b Some users avoid the track-etched membrane, 1/10 the thickness of other membranes, and with a porosity of 0.1, instead of 0.8, feeling that the occasional, extra-large, straight-through

pores will let microbes through.

© At least one supplier offers a hydrophilic type.
Source: Modified from McKinnon and Avis (1993).




Filter Qualification Tests

» Physical Tests » Compendial Tests (USP,EP)
- Flow rates, differential — Particle release
pressure, throughput - Oxidizable substances
_ ISterili?ability (SIP, Arto) | _ Biosafety
gty et bl o e
» Other Tests
» Biological Tests - Non-volatile residue
- Viability - Quantitative and qualitative
- Bacterial challenge test extractables analyses in
- Bioburden studies water and ethanol

- Leachables testing

‘ 3 <. sartorius \



THAM PINH QUY TRINH LOC

# Tinh toan ven cua mang loc:
€ Bubble point test (hé thdng loc nhd, dbi x&rng)
€ Pressure hold test
« Forward flow integrity test (hé théng loc 1&n, bat dbi xing)

© Water intrusion test (mang loc khi (so nwérc))




i Bubble point test

Lam uGt cot
trudc khi test

Poc ap suat
khi bot ra déu




Figure 3 - Bubble Point (Manual Method)
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Figure 4 - Bubble Point Test (Automated Method)
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i C4u hdi trudc khi the! lai

= Bubble point test: fail (ap suat < TC)
= Mang loc da dugc lam udt hoan toan?
= D3 13p mang loc ding & 16 x6p?
= Nhiét d6 nudc lam UGt va nhiét do phong?

= Hé thong bi hd (1ap sai, hdng doang...)?



Pressure hold test

Pressure Regulator
A4

< Gas Source Inlet
A

Upstream Valve

Inlet Valve Qutlet Valve
< <




Figure 5 - Pressure Hold Test (Manual Method)
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Figure 6 - Pressure Hold Test (Automated Method)
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VO XtX PO
Vg+VE+VE

muc do giam ap suat toi da sau thoi gian thir t (mBar)
luu lugng khi (ml/phut)

thaoi gian thu (phut)

ap suat khi quyén (1000 mBar)

thé tich khoang trudc mang loc (ml)

thé tich &ng dan tir van dén khoang trudc mang loc (ml)
thé tich 6ng dan khi (ml)



i C4u hdi trudc khi the! lai

= Pressure hold test: fail (mdc do giam ap suat > TC)
= Mang loc da dugc lam udt hoan toan?
= D3 13p mang loc ding & 16 x6p?
= Nhiét d6 nudc lam UGt va nhiét do phong?
= Thdi gian can bang da du?
Hé thong bi hd (Iap sai, hdng doang...)?
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Figure 1 - Forward Flow Integrity Test (Manual Method)
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Figure 2 - Forward Flow Integrity Test (Automated Method)
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i C4u hdi trudc khi the! lai

= Forward flow test: fail (toc do khuéch tan > TC)
= Mang loc da dugc lam udt hoan toan?
= D3 13p mang loc ding & 16 x6p?
= Nhiét d6 dm lam udt va nhiét d6 phong?
= DU thdi gian can bang?

Thai gian tha da du?

= Hé thong bi ha (lap sai, hdng doang...)?
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Figure 7 - Water Intrusion Test (Automated Method)
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i C4u hdi trudc khi the! lai

= Water intrusion test: fail (> TC)

= Mang loc kho, khong dinh dung moi, chat dién hoat
trude khi thu?

= D3 13p mang loc ding & 16 x6p?

= Nhiét do nudc va nhiét do phong?

= Nhiét do da 6n dinh?

= Nudc khdng 1an dung méi va chat dién hoat?
= DU thdi gian can bang?

= Hé thong bi ha (lap sai, hdng doang...)?



THAM PINH QUY TRINH LOC

M Sw thoi/hap phu chat:
© Extractables (& dk khac nghiét)

% Leachables (& dk binh thuwdong)




THAM DINH QUY TRINH LOC

* Hiéu qua loc loai khuan (mang 0,2 ym hoac nhé hon):
% Chung VSV: Brevundimonas diminuta (ATCC 19146).
© NOng do: > 107 VSV/cm? dién tich loc dac hiéu.

Two major membrane filtration
mechanisms

Sieving Adsorption




B. diminuta retention test process schematic M

EMD MILLIPORE

Actual drug product
inoculated with

v
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/
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" Bang két qua:

Théi diém {phut)
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THAM DINH QUY TRINH DPONG LO/ONG

M Phan tich két qua:

Process Capability Sixpack Report for V (ml)

Xbar Chart Capability Histogram

UCL=5.1707 LEL

Overall
— — = Within

i
1
i
/ i Specifications
1
1
1
1
1
1
1
1
1
L

]
G

LSL 5.0
USL 5.5

Sample Mean
wu
B

!
o
(]

LCL=5.0342

5.04 513 522 531 540 549

Normal Prob Plot

UCL=0.2502 AD: 0.475, P: 0.231

01 / \//\/ ~N—

0.0

o
¥

Sample Range

5 6 7 8 9 0 n 3 5.1

Last 11 Subgroups Capability Plot

. Within Overall Overall

StDev 0.04983 0.05125
= = 163
— 0.67

Within N
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THAM PINH QUY TRINH TIET KHUAN

# Muc dich:
< Tiét khudn: loai VSV séng (ké ca bao tc).

€ V@i chatgay sot: loai bd hodc bat hoat néi doc to VSV.

€ X&c suat sdng st (xac suat khdng vé khuan) < 10.




TIET KHUAN BANG NHIET

M Tiét khuan bang nhiét khé (ly thuyét):
170°C, 32 phut

f Tiét khuan bang hoi nwéc (ly thuyét):

121°C, 15 phut

M Tiét khuan bang nhiét khé + loai chat gay sot (ly thuyét):
250°C, 30 phut (khi dé SAL << 10-%)

—

+



N D-value: th&i gian tiét khuan can thiét dé lwong VSV

giam 1 log (giam 90% hay con 1/10) tai moét nhiét do

xac dinh.

racduction

bl
=
=
O
|
[o
L
o
2
=
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Figure 1 Microbial death (survivor)
curve.




M Z-value (Death rate constant): khoang nhiét dé biéen

doi lam D-value thay déi 10 lan.

1log !
reduchion

Temperature [K]
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Figure 2 Thermal resistance curve.




# Thong thwong:
€ Tiét khuan bang nhiét kho: Z-value ~ 20°C

« Tiét khuan bang hoi nwéc: Z-value ~ 10°C




M Ty lé chét (Lethality rate):

E.

E.

E.

F.: v&i tiét khuan bang nhiét kho.

Fo: v&i tiét khuan bang hoi nwéec.

La thdi gian tiét khuan twong dwong & nhiét dd co s&
(T,: base temperature).

T, = 170°C (vé&i tiét khuan bang nhiét kho).

T, = 121°C (vé&i tiét khuan bang hoi nwée).

At: cycle time

Lethality rate: 1007-Tb)z
F, = At x Lethality rate




— Slide: 15/51

Lethality in Dry Heat
—  Sterilization

Temperature Lethality Rate
(°C) LIURCIRECRE — ¥ of Lethal Rates :
5 105 0,0006
10 110 0,0010 10.1912
15 120 0,0032
20 135 0,0178 —FH = At X X of Lethal
25 150 0,1000
30 165 0,5623 REI
35 170 1,0000
40 172 1,2589 —At = 5 min.
45 174 1,5849
50 174 1,5849 B
55 174 1,5849 —FH_ 5x 10.192
60 175 1,7782
65 165 0,5623 —F;=50.961 min. at
70 150 0,1000
: i
75 140 0,0316 170 °C.
80 130 0,0100
85 110 0,0010
90 105 0,0006




ot

L

s

o

Tiét khuan dung nhiét kho

Muc dich: loai VSV + chat gay sot.

Ung dung: dung cu, bao bi, dung méi dau...

Thiét bi: theo 16 (ta say), lién tuc (bang chuyén).

Quy trinh tiét khuan:

"'.

"'.

So d6 b tri vat can tiét khuan (v&) va cam bién nhiét do.

M6 ta + thdng s cai dat (nhiét do, thdi gian, ap suat, théng

khi, tdc dd bang chuyén, HEPA filters...) va gia tri thwc té

+



Exhaust with HEPA Filter
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" . ﬂ = Figure 1 A commercial dry heat batch sterilizer. (Lytzen Class
' : [ Dt 100 Dry Heat Sterilizer Model H1F/1650). Source: Courtesy of
> . ey " ke, Bosch Process Technology, Minneapolis, MN.
k%5 \ :,

Figure 2 Schematic of a typical batch sterilizer.
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Figure 4 Schematic of a
typical tunnel sterilizer.




Figure 3 A commercial depyrogenation tunnel
with vial washer. (HQL 5000 Series Depyrogena-
tion Tunnel with RRU Vial Washer). Source:
Courtesy of Bosch Packaging Technology Inc.,
Minneapolis, MN.




Figure 5 Schematic of a depyr-
ogenation tunnel with washer and
filler. (HQL 5000 Series Depyro-
genation Tunnel with RRU Vial
Washer, FLM Filler, and VRK
Capper). Source: Courtesy of
Bosch Packaging Technology
Inc., Minneapolis, MN.
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Tiét khuan dung nhiét kho

# Tham dinh sw phan bé nhiét (Heat distribution study):

E.

Ghi lai nhiét d& min — max cia cdm bién nhiét dé (3 1an 1ap

lai)

So db bd tri cdm bién nhiét dd.

Téi thiéu 10 — 12 cam bién nhiét do, khéng cho vao giira

dong vat can tiét khuan.

D& liéu ghi v&i khoang cach 1 phut.

[t nhat 1 cdm bién nhiét do6 dwoc dat gan bo kiém soét nhiét

cla thiét bi.

Chu ¥ nhirng “diém lanh” trong thiét bi.

+



Tiét khuan dung nhiét kho

# Tham dinh sw truyén nhiét (Heat penetration study):

€ Cam bién nhiét d6 dwoc dat vao giiva dong vat can tiét

GUELY

it nhat 3 chi thi sinh hoc va cdm bién nhiét do dwoc dat
quanh “diém lanh”.




Tiét khuan dung nhiét kho

M Hiéu qua tiét khuan trén VSV (Microbiological
challenge study):
€ Thong tin VSV
€ CoA cla chi thi (+ dinh tinh, sw dé khang, dd 6n dinh)
© Sy dé khang cua VSV

“ Muc do giam Bacillus subtilis: > 6 log

€ Muc dod gidm ndi doc td: > 3 log
€ T|,nh FH
© Kétqua (SAL < 10)




Carts in Oven (Empty Load)
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End End
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. Distribution Thermocouples

. Figure 7 Drawing of empty oven with distribution thermocouples. .




Infeed Discharge

Figure 8 Drawing of empty tunnel with distribution
thermocouples.



Thermocouples in Vials on Carts in Oven (Full Load)
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- Figure 9 Drawing of loaded oven. -



Infeed Discharge

@® Thermocouple & Endotoxin Vials

Figure 10 Drawing of loaded tunnel.
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Buong tiét khuan dung nhiét kho

Phép thir Gi#i han chap nhan
Phan bd nhiét d6 i
(12 diém, sau 60 pht) AEYSSTVAC
Mdrc do giam B. subtilis > 6 log

Mcrc do giam ndi doctd VK | = 3 log




Tiét khuan dung hoi nwéc

Muc dich: loai VSV.
M ng dung: thuodc, dung cu, bao bi, dung moi dau...

M Thiét bi: theo 16 (n6i hap), lién tuc (bang chuyen) =
MO ta.
f Quy trinh tiét khuan:
€ So do b tri vat can tiét khuan (v&) va cam bién nhiét do
(thermocouples).
€« M6 ta + thong sb cai dat (nhiét do, thdi gian, ap suét,

thoét hoi, tdc dd bang chuyén...) va bao céo gia tri thuc té
(trwére, trong, két thuc tiét khuan).

€ Phwong phap KS thong s6 QT. #




Exhaust valve (to remove Steam to Safety Pressure Operating valve (controls steam
steam after sterilization) chamber valve gauge from jacket to chamber)
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Figure 1 Photo of sterilizer with a rotary mechanism. Source:
Photo Provided by Fedegari Autoclavi SpA, Albuzzano, Italy.



' Bridge Plate

Figure 2 Photo of sterilizer with a shaking mechanism.
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Figure 3 Schematic of a sterilizer for “continuous” processing of flexible containers.




Tiét khuan dung heoi nwéc

# Tham dinh sw phan bé nhiét (Heat distribution study):
€ Ghi lai nhiét d& min — max cGa cam bién nhiét dd (3 lan lap
lai lién tiép)
€ So do bo tri cdm bién nhiét dé (thermocouple).
€ Toi thiéu 10 — 12 cam bién nhiét do, khong cho vao giira
dong vat can tiét khuan.
% Dt liéu ghi v&i khoang cach 1 phdt.
€ [t nhat 1 cAm bién nhiét d6 dwoc dat gan bd kiém soéat nhiét
cua thiét bi hoac dwdng thoat hoi.
€ Chuy nhirng “diém lanh” trong thiét bi.
+




Tiét khuan dung hoi nwéc

# Tham dinh sw truyén nhiét (Heat penetration study):

€ Cam bién nhiét d6 dwoc dat vao giiva dong vat can tiét

GUELY

it nhat 3 chi thi sinh hoc va cdm bién nhiét do dwoc dat
quanh “diém lanh”.




Tiét khuan dung hoi nwéc

M Hiéu qua tiét khuan trén VSV (Microbiological
challenge study):
€ Thong tin VSV
€ CoA cla chi thi (+ dinh tinh, sw dé khang, dd 6n dinh)
© Sy dé khang cua VSV

“ Muc do giam Bacillus subtilis: > 6 log

€ Muc dod gidm ndi doc td: > 3 log
€ Tinh Fy (15 phat/121°C)
© Kétqua (SAL < 109)




Tiét khuan dung hoi nwéc

€ Vi du: mot sdn pham co6 chira 100 bao t&r VSV/1 dvdg duoc
tiét khuan; biét D = 3,3 phat va mong mudn SAL = 106 (< 1
dv khdng vé khuan/1000000 dv):

Fo= Dy, X (log10? — l0g109)
Fo=3,3x(2-(-6)) = 26,4 (phat)




I
V Lethality in Steam Sterilization
_* Temperature Lethality Rate

(°C) min. at 121 °C
5 100 0,0080
6 103 0,0160
7 106 0,0320
8 109 0,0630
9 112 0,1260
10 115 0,2510
11 118 0,5010
12 121 1,0000
13 121 1,0000
14 121 1,0000
15 118 0,5010
16 115 0,2510
17 112 0,1260
18 109 0,0630
19 106 0,0320
20 103 0,0160
21 100 0,0080




Lua chon chi th1 VSV

1.  Hoinudc (ndihap) B. steriothermophillus spores
B. subtilisvar. nigerspores
B. subtilis, 5230 spores
B. coagulance spores
Clostridiumsporogenesspores

2. Nhiét kho B. subtilisvar. niger spores
B. subtilis, 5230 spores

3.  Ethylenoxyd B. subtilisvar. niger spores

4. Bucxa B. pumilusspores

Micrococcus radiodurans
vegetative cells



AVERAGE VALUE OF D AND z FOR SOME TYPICAL MICROORGANISMS

Microorganism D121 (minutes) z (°C)
Clostridium botulinum 0.2 10
Geobacillus stearothermophilus 2.0 6
Bacillus subtilis 0.5 10
Bacillus megaterium 0.04 7
Clostridium sporogenes 0.8-1.4 13
Clostridium histolyticum 0.01 10




Tiét khuan dung hoi nwéc

# Air removal test (Bowie & Dick Type Test Pack for
Pre-Vacuum Steam Sterilizers: 3,5 phut/134°C)

M |eak rate test (< 1 mm Hg/phat, 10 phat sau khi tiét
GUEN),




-+




DAC DIEM

ot

L

ot

L

ot

t Thuéc & bao bi sor cap dwore tiét khuan riéng.

Khéng c6 giai doan tiét khuan thanh pham cuoi
cung trong bao bi so’ cap.

Moi trrdng sx: yéu cau & kiém soéat nghiém ngat.
Nhiéu bién s6 hon QTSX c6 tiét khuan cuéi.

Céc bg phan hop thanh thuoc thanh pham dwoc
tiet khuan theo cac QT khac nhau (dd thuéc, thuy
tinh, cao su...) & Méi QT dwoc tham dinh riéng.

Nhieu yéu to nguy co.

Thwong chi str dung khi khéng thé tiét khuan cu6i4



CO SO VAT CHAT

#* Nha xwéng

€ Thiét ké, mirc do sach...
% Isolators, critical area

€ Mang loc khi

€ Thong sb kiém soat




NHAN SV

#* Training
#t Qualification

# Monitoring




MO TA VAN TAT QTSX

ot

L

L

ot

L

L Thiét bi, vi tri dat

Sor d6 QTSX

M6 ta (+ thong so KT): cha y pp tiét khuan va loai chat
gay sot.

Giéi han thei gian
Giai doan trong yéu

CPPs, CQAs




NGHIEN CU’U MO PHONG

Media fill (Broth fill) protocol

M S dung moOi trwong sinh dwérng VSV thay vao vi tri
cua thuoc.
M Cho moi trwérng sinh dwdng tiép xlc voi:
€ Thiét bi sx
% Bao bi
£ MOI trrdng sx

= M6 phéng qué trinh tiép xtic cta thanh pham thudc.




NGHIEN CU’U MO PHONG

Media fill (Broth fill) protocol

M SO lwot tien hanh: >3 (nén & 3 ngay khac nhau)
M Moi trwéng sinh dwéng (thay thé cho thudc):

€ Cach chuan bij va tiéu chuan media.

€ Cho phép nhiéu loai VSV phat trién.

€ VSV hiéu khi: Soybean Casein Digest Medium (SCD) also
known as Tryptone Soya Broth (TSB).

© VSV Kky khi: Nitrogen environment fluid thioglycollate
medium (FTM)

“ Phwong phap th: tham khao cac DD.

« Thoi diém lay mau: dau, gitra, cudbi quy trinh (< 100 cfu
vi khuan: 3 ngay, nAm mdc & men: 5 ngay) #




NGHIEN CU’U MO PHONG

Media fill (Broth fill) protocol

M SO don vi dong goi: 5000 — 10000 (nén > ¢& 16 sx)

f Thé tich/khéi lwong déng:
€ Khong phai la thé tich/khdi lwong thudc.
« Pa dé tiép xic véi toan bo mat trong bao bi va du phat hién
VSV phat trién.
€ Thé tich con trong ~ 25% dé c6 khong khi cho VSV hiéu
khi.

f Toc dd dong (filling speed)
# Thei gian déng (néu qué dai: c6 thé thém mau blank)

# Ca lam viéc: nhw sx thwe (nhan céng, thiét bi...)




NGHIEN CU’U MO PHONG

Media fill (Broth fill) protocol

t Hoat dong kiém soat

M Can thiép (routine, non-routine (dieu chinh kl/tt, 6ng
vo..)))

# Phwong phap u:

« Bo ongl/lo vd, hé.

« Piéu kién (VD): 20 — 35°C/14 ngay (20 — 25°C/7 ngay, 30 —
35°C/7 ngay; danh gia & ngay tho 3, 7, 10, 14.

“ 1556 mau & vi tri xudi, ¥2 con lai & vi tri nguoec.

# Pjeu kién chap nhan: Khdng c6 VSV phat trién.

+




NGHIEN CU’U MO PHONG

Media fill (Broth fill) protocol

M Pjeu kién chap nhan (FDA):

1
T&i tham dinh
< S0 + kiém tra
Kiém tra + lam
5000-10000 lai (repeat
media fill)

Tai tham dinh

+ kiém tra

Tai thAm dinh

> 10000 Kiém tra + kidm tra




PHUONG PHAP
TIET KHUAN DAC BIET




TIET KHUAN BANG ETHYLEN OXYD

L Thiét bi:
€ Buong tiét khuan
€ Thiét bi kiém soat d am va khi
f Thong so chu trinh:
< Nong do khi, thdi gian, nhiét dd, dd am
< Pp loai khi dw va xac dinh lwong khi ton duw...

© Phwong phap kiém soét

o

Phwong phap phéat hién va kiém soéat VSV

# PO 6n dinh cta do bao goi




TIET KHUAN BANG BUC XA

ot

ot

L

ot

1 Trang, thiét bi va quy trinh:

€ Trang, thiét bi

« Nguobn blc xa, phwong phap chiéu, do va kiém soat liéu
blrc xa, bd tri vat can tiét khuan...

Péng g6i san pham
Nghién ctru da lieu: thap — cao
Phwong phap phat hién va kiém soat VSV

Po6 6n dinh cta do6 bao goi




BUONG PHA CHE VO KHUAN

Phép thir Gi®i han chap nhan
Toc do dong khi 0,45 + 20% m/s
Huéng dong khi /T lnel

Khoéng xoay trén

RO ri mang loc HEPA

DOP (Di-Octyl Phthalate) test:
« <0,003% (filter media)
« 0 (mounting joints)

Tiéu phan la (khdng
JIETRVAYY)

> 0,5 um: < 3500/m?3
25,0um: <1/m3

VSV

<1 CFU/dia

Ap suéat

10 — 20 mm c6t nwdc




THUOC TIEM DONG KHO




4+ CAc giai doan co ban vathéng so KT trong yéu:

Chuan bi

b

Can, dong

Piéu chinh pH

Y

Piéu chinh thé tich

Y

Loc loai khuan

l




X ly

l

—-:‘ Doéng lo

[

Lo
NUt cao su

Nap nhém

l

—~‘ Day h& nut cao su

l

boéng kho

I

Day chat nut cao su

I

X ly

[

_.{ Pay nap nhém

I

Dbéng goi




Giai doan

Cac théng s6 trong yéu (CPP)

Ban luan

Chuan bi

Phong pha ché: nhiét do, do
am, ap suat

X ly bao bi

Lam sach
Tiet khuan

Can, dong

Thiét b
Sai léch?

Hoa tan

Toéc d6 khuay

Thoi gian khuay

Nhiét dé

Cod meé

Khi (N,, CO....): ap suét, toc
do, thoi gian...

Loc

Vat liéu loc, c& 16 loc
Ap suat, téc do
Co mé

bonglo
bay ho nap

Thé tich
Toéc dod
Nhiét do




Giai doan Cac thong so trong yéu (CPP) Ban luan

- Co&meé

- Nhiét db (gia, budng)

Péng « Tbc dd lam lanh

- lanh « Ap suéat

« Thoigian

« Khoang cach gilra cac gia, lo

Xrly |+ Nhiétdoé (gia, budng)
nhiét  Thoigian

péng | « Nhiét d6 (gia, budng)
kho |[Sayso |+ Thoigian
cap  ToOc do say

- __Ap suat budng ngwng

- Nhiét do (gia, budng)
Say the |+ Thoigian

cap « Tbc do say

- __Ap suat budng ngung

« Tbc dodlam nguoi
* Nhiét doé (gia, buéng)
 Thoi gian

Léy san
pham




Table 6 Definition of Target Process Parameters for a Methylphenidate HCI Preparation

Process step Shelf temperature Rate Chamber pressure Time
Product loading 5° Atmosphere 2
Cooling rate 0.5

Freezing —20° Atmosphere 4
Ramp to primary drying 0.5 80 p®

Primary drying 65° 80 p

Ramp to secondary 0.5 80 n

Secondary drying 40° 80 n 8

& The pressure reported ranged from 210 p to 15 p; 80 . was selected as a reasonable level for discussion.

Table 7 Varied Process Parameters for a Proven Acceptable Range

Ramp to Ramp to

Process Product primary Primary secondary
condition loading Cooling rate  Freezing drying drying drying Secondary drying
Shelf temperature

High 10°C 0.5°C/hr —15°C 0.5°C/hr 60°C 0.5°C/hr 35°C

Target 5°C 0.5°C/hr —20°C 0.5°C/hr 65°C 0.5°C/hr 40°C

Low 0°C 0.5°C/hr —-25°C 0.5°C/hr 70°C 0.5°C/hr 45°C
Chamber pressure

High Atmosphere Atmosphere Atmosphere 100 pm 100 um 100 um 100 pm

Target 80 um 80 um 80 um 80 um

Low 60 um 60 um 60 um 60 um

Time 2 hr 2.5 hr 7 hr 6 hr 8 hr 10 hr




Giai doan

Cac théng so trong yéu (CPP)

SELRITET

Pay nat, nap

boéng goi...




M Ké hoach lay mau va gi®i han chap nhan




|

Gial

Ké hoach

Giéi han

Khéc (D: dmT, Cyy,)

doan | lay mau AU chap nhan SCIUILELL
) Ghi chep: nhiét do, do
Chuan bi am, ap suat.. (ban|bung
luan néu sai léch)
Can Ghi chep (ban luan Dan
dong néu sailéch) J
Hon hop/ Hinh thirc
X ly phan tang|+ Tiéu phan
bao bi | (tly pp x|+ Do VO khuan Uinze e
\9) NGi doc t6 VK
Do trong, mau
Do déng nhat?
bL ,
Hoatan |3 mau? Tap chat Theo IPC
pH
ASTT




Gial
doan

Ké hoach
EVALEL

Phép thuwr

Gioi han
chap nhan

Ban luan

Loc

Mang loc

Tinh toan ven cua
mang (trwéc/sau loc)
Hap phu, théi chat
Hiéu qua loc VSV

Theo IPC

Do trong, mau
Do dong nhat?
DL

Tap chat

pH

ASTT

Khac

Theo IPC

bonglo

10 mau?

Hinh thirc
Thé tich

Theo IPC

Day ho
nut

Pal

Phan tang

Chiéu cao

Theo IPC




Giai doan

Ké hoach
EVAUEL

Phép thwr

Gidi han
chap nhan

SELRITET

Dong kho
bonglo
Xiét nap
Dbng goi

Hon hop

Po kin cua lo
Tinh chat

P6 trong cua dd pha
El

Thoi gian hoa tan
Khoi lvong

Poéng déu HL
Ham lwong nwdc
bL

Tap chat

pH

Do vo khuén

Noi doc t0 VK
Khac

Theo TC

Pong goi

Hinh thirc

S6 lwong

Nhan

KN thanh pham

bung

Dat




** Ngoali ra:
< Tham dinh anh hwéng cla thoi gian lwu tri
% Nghién ctru mé phong:
. Pat lo mé& trong budng ap suat gidm.

 Khong lam dong lanh lo.

. Gilr méi trwdrng & trang thai hiéu khi.




THAM DINH TiNH TOAN VEN CUA BAO BI




ot

ot

Lt

L

CHAT LUQ'NG THEO THIET KE

(Quality by Design — QbD)

ICH Q8(R2) Pharmaceutical Development (Aug 2009)
ICH Q9 Quality Risk Management (Nov 2005)
ICH Q10 Pharmaceutical Quality System (June 2008)

ICH Q11 Development and Manufacture of Drug
Substances (Chemical Entities and
Biotechnological/Biological Entities) (May 2012)

-+




We have recognised O8 encourages a new
development paradigm — Quality by Design

Define Incorporate Through hypothesis Define control
product prior testing, create strategy based
intended knowledge, scientific on Quality Risk
use & Risk understanding of Mgmt & Design
quality Assessment, product and process. Space leading
targets (wrt DoE and PAT |dentify "critical to to control of
efficacy & to create New quality attributes’and quality relevant
safety) Scientific establish multi-variate  to safety and

Knowledge, "Design Space” that efficacy.
assures Quality




Incremental steps

Changed
Paradigm

Pharmaceutical Development (Q8)
Past: Data transfer / Variable output

Present: Knowledge transfer / Science
based / Consistent output

Quality Risk Management (Q9)

Past: Used, however poorly defined

Present: Opportunity to use structured
process thinking

Pharmaceutical Quality Systems (Q10)
Past: GMP checklist

Future: Quality Systems across product
life cycle




US-FDA's Quality-by-Design (QbD)
adapted from ICH guidance Q8 Pharmaceutical Development

* Quality by Design is a systematic approach to pharmaceutical
development that leverages prior knowledge, statistical and mechanistic
models, and quality risk management tools.

* QbD-based development includes:

— Define the quality target product profile (QTPP): desired product
performance

— Identify potential critical quality attributes (CQAs) of the drug product:
measurable indicators of desired product performance

— Design PRODUCT using DOE, prior knowledge and mechanistic
understanding to model product composition to CQAs

— Design PROCESS using design space models

« quantifies relationship between material attributes and/or process
parameters and CQAs with mathematical models.
— Product and process understanding in combination with quality risk
management (QRM) =» appropriate control strategy

_



Design range and design space

2 Friability (% " .
T ty (% Dissolution (%) Lriat ility
— 18 W4050 18
85.0-90.0 L
. W3.0-4.0 17180.0-85.0 /- \ 16
— : 12.0-3.0 75.0-80.0 \ // \
. 11.0-2.0 W 70.0-75.0 14
Design Range 14 0.0-1.0 W65.0-70.0 \ J Process |
for Friability ™~ W 60.0-65.0 i \ o
12 ¢ » — Design 12w
g ] /\ Space \ %
£ £ * -
@
N - : // "
P 06
0.6 S
| | N W [Dlssolqtlon \A-.__
04 B 0.4
y Design Range \
| | o2 for Dissolution 0.2
0 T T T T T T > I 0
40 42 44 46 48 50 52 54 56 58 6O 40 42 44 485 48 50 52 54 56 58 60 Rl L L B L
Parameter 1 Parameter 1 Parameter 1

Design space determined from the common region of successful operation
ranges for multiple CQAs. The relations of two CQAs, i.e., friability and
dissolution, to two interacting process parameters (e.g., impeller speed
and spray rate) of a granulation operation are shown in Figures 1 and 2
(from left to right). Figure 3 shows the overlap of these regions and the
maximum ranges of the potential design space.



Risk communication

Initiate
Quality Risk Management Process

e Risk Assessment l

a|qejdasoeun _T

[ Risk Identification
[ Risk Analysis )
[ Risk Evaluation j
&
/Risk Control v
[ Risk Reduction )

( Risk Acceptance )

Output / Result of the

Quality Risk Management Process

Risk Review

[ Review Events )

s|00] jusawabeuepy ysiy




So sanh QbM vs QbD

CL dwoc dam bao qua kiém soat,

kiém nghiém

D@ liéu khong co sv lién ket chat
ché, khong cho thay burc tranh
chung san pham

TCCL dwa trén danh gia cac 16
da SX (batch history)

QTSX it thay ddi, khéng khuyén
khich thay dbi

Cha y vao do tai lap
(reproducibility)

CL duwegc tich hop trong qua trinh
thiét ké CT va QT, dwa trén di
liéu khoa hoc

D@ liéu chira nhiéu kién thirc va
hiéu biét vé CT va QTSX san
pham

TCCL dwa trén hiéu qua cua san
pham

QTSX c6 thé thay ddi trong
khdng gian thiét k€, cho phép SX
lién tuc

Chu y vao tinh bén virng
(robustness)




Phat trién
san pham

So sanh QbM vs QbD

Dwa vao kinh nghiém

1 bién/1 1an

Khéng thay dbi

Tham dinh dwa trén 16
day du

Cht ¥ vao téi wu hoa
va do tai lap

C6 hé théng, dwa trén hiéu biét
vé moi lien quan gitra dac tinh
NL, thong s6 QT v&i CQAS

Thiét ké TN da bién

Thiét 1ap khéng gian thiét ké

St dung cong cu PAT

Thay déi trong khéng gian thiét
ké

Tiép can theo vong d®i san pham
(continuous process verification)
Cha y vao chién lwoc kiém soét
(control strategy) va tinh virng
bén

S dung cac pp thong ké




TCCL
thanh
pham

Chién lwoc

KS
lwoc

Quan

chat

ly

So sanh QbM vs QbD

In-process test

Phan tich ngoai tuyén
(Offline analysis)

Phuwong tién KN hang
dau

Dwa trén d@¢ liéu cob
san cla céac 16

Dwa trén viéc KS CL
cia cac san pham
trung gian va thanh
pham

Chu déng (gidi quyét,

vong doi st x Iy van dé)

Ccong cu PAT + feed forward &
feedback controls

Van hanh QT dwgc giam sat lién
tuc = Cai tién

La mot phan cla chién lwoc kiém
soéat chat lwong

Dwa trén hiéu ndng mong mudn
cta sadn pham

Dug trén KS nguy co
Chat lwong dwoc cai thién

Dw phong
Lién tuc cai tién




Cac giai doan cua QbD

. Stages:
€ Stage 1 — Process Design (PD)
€  Stage 2 — Process Qualification (PQ)

% Stage 3 — Continued Process Verification (CPV)
= Thay cho thdm dinh QTSX




QbD trong hoé s ACTD

Pac tinh dwoc chéat tac dong dén CQAs P22.1
Pac tinh ta dwoc tac ddng dén CQAs P22.2
Phat trién CT P23
Phéat trién QT (DoE, Design space) P24

De xuat Design space va kiém soadt cac P3.2&P.3.3
bw&c trong yéu (16 TM)

Chon loc QT P3.4

Chién Ivgc KS CL tdéng quat P5.6




LOI HAY GAP TRONG THAM PINH QTSX

= B&o cdo chwa dung mau, thiéu théng tin.

= Thiéu/khéng xac dinh dung bwéc/thdng sbd/chi tiéu trong
yéu (BL ban thanh pham...).

= Thiéu théng tin vé 16 SX, trang, thiét bi...

= S6 liéu thdm dinh khong day da.

=  S& dung NL ban dau la ban thanh pham = Thiéu tham
dinh QTSX ban thanh pham nay.

-+



