daa) Cha gy Lo ) gl A8) yal) 484

S acdl)

L) gaiail) a0 il datha g dpibaad (golia g iyl

WHO Good Manufacturing Practices (GMP):

Main principles for pharmaceutical products
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Fitness for purpose or use (Juran, 74)

+ Conformance to requirements (Crosby, 79)

» Meeting the requirements (Oakland, 89)

» Totality of features and characteristics of.a product or service that bear on its ability to
satisfy or implied needs (1ISO 8402, 86187)

» The essential nature of a thing and the totality of its attributes and properties which bear

upon its fitness for its intended purpose. (Orange guide 77, sharp 83)
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(you can not analyse quality in the product, quality should be built into it)
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WHO GOOD MANUFACTURING PRACTICES (GMP):

Main principles for pharmaceutical products

World Health Organization
Quality management in the drug industry:
philosophy & essential elements
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Managingthe Analytical Laboratory

Plain and Simple
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MEWLAEBS, INC.

LABORATORY PROCEDURE

- o8 Ol g o) saadl
TITLE: How to Write a Laboratory
Standard Operating Procedure NUMBER: 001 REV: © Cladall sae
WRITTEN BY: DATE: PAGE 1 OF 2
REVIEWED BY" DATE: &l el g il
APPROVED BY: DATE: EFF, DATE: Adlinall g
APPROVED BY: DATE:
Y S
1.0 PURPOSE:
. e 22¢lISOP
1.1 Todeting the procedure and format for 2 Laboratory Standard Operating Procadure. G el
1.2 To defing the miltary numbering system for Laboratory Standard Operating Proceduras.
2.0 SCOPE: R
2.1 Analytical laboratories, Quality Control, R&D, and Quality Assurance.
3.0 RESPONSIBILITY:
4 5 sasall
3.1 Laboratory directors, managers, superviscrs, and technical writers.
4.0 FREQUENCY:
4.1 When generating a new laboratory S0P )3\)3&\
4.2 When revising an existing laboratory SOP.
5.0 PROCEDURE: el Yl
el
4.1 Setup the 30P document to have the following sections:
511 Purpose
£1.2 Scope
5.1.3 Hesponsibility
§1.4 Freguency
5.1.5 Procedure
5§16 History
5.2 Description of Parz

5241

“Purpose simply states the objective of the SOP, for example, "To define a
procedure for calibration of analyiical balances.”




MEWLAEBS, INC. LABORATORY PROCEDURE : . R
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TITLE: How to Write a Laboratory
Standard Operating Procedure MUMBER: 001 REV: O ladiall e
WRITTEN BY" DATE: __ PAGE 2 OF 2
(2 = 2 )
5.2.2 '"Scope'definesthe applicability of the SOP. The calibration of analtical balances
might have & scope of “0C labs and RAD labs in facility number one,” for i<l
example,
- i e . ; ) . . . @\ all g
5.2.3 ‘“Responsibility” refers towho is responsible for implementation of the SOR. This
could a departiment such as QA or an individual such as the QA supervisor of .
- Adixall
QG chemists.

£.2.4 ‘“Frequency” defines the interval at which the SOP will be applied, such as daily,
weekly, monthly, ar yeary,

5.2.5 ‘Procedurs” is the actual detailed “how to do it7 part of the SOF. It should be
detailed enough to be followed as intended. but not so detailed that it restricts
reasonable scientific judgement from baing exercised.

5.2.6 ‘“History or change control defines the age of an SOP, and if it is 2 revision, why
the revision was issued and approved. This makes for an iron-clad audit trail
when reviewing reascns for changes.

5.3 Military Mumbering
5.31 Sections are to be numbered using the military system (e.g., 1.0, 1.1, 1.1.1). Do
not use more than four levels if possible (.., 1.1.1.1). If additional levels ars
reguired, use bullet points, dashes, or other means of highlighting.
5.4 Approvals
5.4.1 Al SOPs should have the name of the author or authors, and the signatures of
revigwsers and approvers on the first page of the S0P, along with title, date,
number of pages, and revision number. Each subseguent page should contain

the title, page number, and ravision number.

£.0 HISTORY:

6.1 REWVISION - 0; Supersedes - Qriginal Sls di
Reason - A SOP slia 4
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NEWLABS, INC. LABORATORY PROCEDURE
TITLE: Reserve Samples

MUMBER: 034 REV: 0
WRITTEN BY: DATE: PAGE 1 OF 1
REVIEWED BY: DATE:
AFPROVED BY: DATE: EFF. DATE:
APPROVED BY: DATE:
1.0 PURPOSE:

1.1 To define the requirements for taking, stering, and discarding reserve samples.
2.0 SCOPE:

21 Al raw materials and finished products,
3.0 RESPONSIBILITY:

3.1 Laboratory managemsent.
4.0 FREQUENCY:

4.1 Upon completion of analytical work, after final approval.

5.0 PROCEDURE:

51 Foreach lot or batch of raw material or finished product that is tested by the laboratory,
or released for commersial distribution, a reserve sample must be taken.

5.2 Thequantity of reserve sample must be at least twice that needed to perform all required
testing on the sample.

5.3 Reserve samples must be stored under conditions of temperature and humidity that
correspond to that recommendead for commercial guantities of the material.

5.4 Reserve samples must be retained for at least one year beyond the expiration date of
the product lof or batch that it represents, In the case of raw materials, the retention time
is at least one year beyond the expiration data of the product for which the raw material
was used. If a raw material went into more than one product, then that raw material
reserve sample should be retained for cne year beyond the shelf life of the product that
has the longest shelf life.

6.0 HISTORY:

6.1 REVISION 0: Supersedes - Criginal
Reason - fiA
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NEWLABS., INC. LABORATORY PROCEDURE
TITLE: Calibration of

Analytical Balances NUMBER: 008 REV: 0
WRITTEN BY: DATE: PAGE 1 OF 2
REVIEWED BY: DATE:
APPROVED BY: DATE: EFF. DATE:
APPROVED BY: DATE:

1.0 PURPOSE:

1.1 To assure the accuracy of analyiical laboratory balances.

2.0 SCOPE:

2.1 Analytical balance, electronic or electromechanical.

3.0 RESPONSIBILITY:

3.1 Laboratory managers and supervisors.

4.0 FREQUENCY:
4.1 Daily
5.0 PROCEDURE:

5.1 Materials

5.1.1 NIST traceable weights, Class S or better, 10 mg—100 gm

5.2 Calibration Check

5.2.1 Check the accuracy of each analytical balance by weighing 10 mg, 50 mg, 100 mg,
1gm, 2 gm, 5 gm, 10 gm, and 20 gm NIST-traceable weights. Make sure that
the weights used bracket the weighings normally used for analytical work.

5.2.2 Record the actual weight values obtained for each of the standard weights.

5.2.3 The observed value should be within 0.1 percent of the individual values cited
on the weight calibration certificate for each weight.

5.2.4 Record all weighings in an analytical balance calibration logbook.

5.2.5 |f any weights are out of specification, take the balance out of service until it has
been recalibrated and certified by a qualified balance service technician.

5.2.6 Have regularly scheduled preventative maintenance and calibration performed
by a qualified balance technician every six (6) months.




NEWLABS, INC. LABORATORY PROCEDURE

TITLE: Calibration of
Analytical Balances NUMBER: 008 REV: 0

WRITTEN BY: DATE: PAGE 2 OF 2

5.2.7 Record any repair or mainienance service in a balance maintenance and cali-
bration logbook. This includes scheduled as well as emergency service.

5.2.7 Atthe time of each six (6) month scheduled calibration, the technician must affix
a sticker to the balance, indicating date calibrated and next due calibration date.
The sticker should also contain the name of the service organization and the
initials of the technician who performed the calibration.

6.0 HISTORY:

6.1 REVISION 0: Supersedes - Original
Reason- N/A
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COMPLAINT/DEFECT REPORT

Page 10f 1
1. Date Complaint/Report received .................... Time ...........
2. Received by ........oooooiiii
3. Received from:
Address:
Telephone number ......................
Faxnumber ...........cooiin
4.Name/address/ phone numbers, etc. of other contacts/ persons/ organizations:

5. Product(s) involved:

6. Batch/lot numbers:

7. Name of complaint/report (attach any written correspondence)
8. Have samples been returned for examination? (Give details)

9. Are samples available for collection/examination? (Give details)

10. Results of investigations/ Tests (attach other sheets as necessary)

11. Conclusions, and decision on action to be taken

Signed ..............ee.. Datec
12, Letter(s) sentto ....................Date
13. Also considered necessary to inform: ~ Done/Date:

14. Was decision taken to FREEZE (beyond own on-site stocks) or Recall?
IF “YES,” RECALL (or FREEZE) SOP MUST BE IMPLEMENTED IMMEDIATELY

:Product recalls <l paaiwall o -6

:Contract production and Analysis iz Juaill g z U -7

s Bagall o adaill g A (hd) -8

:(Self-Inspection and Quality Audits)
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Quality Assurance (QA): a wide-ranging concept covering all matters that individually or
collectively influence the quality of a product. It is the totality of the arrangements made with the
object of ensuring that pharmaceutical products are-of.the quality required for their intended use.
Quality assurance therefore incorporates GMP and-other factors, including those outside the scope

of this guide such as product design and development.

Good manufacturing practice. (GMP):the part of quality assurance which ensures that
products are consistently produced ‘and controlled to the quality standards appropriate to their

intended use and as requiredby the marketing authorization.

GMP are aimed primarily at diminishing the risks inherent in any pharmaceutical production.
Such risks are .essentially of two types: cross-contamination (in particular of unexpected
contaminants) ‘and mix-ups (confusion) caused by, for example, false labels being put on

containers.

Quality Control (QC): The part of GMP concerned with sampling, specifications and testing,
and with the organization, documentation and release procedures which ensure that the
necessary and relevant tests are actually carried out and that materials are not released for use, nor
products released for sale or supply, until their quality has been judged to be satisfactory. Quality
control is not confined to laboratory operations but must be involved in all decisions concerning

the quality of the product.
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SEM 1: Excipient: dextrose anhydrous (granular); manufacturer:
Mallinckrodt Specially Chemicals Co.; lot no.: KIKZ; magnification: 180:=.

Garlic powder: Examine under a microscope using chloral*hydrate solution R. The powder shows
numerous fragments of parenchyma and groups of spiral-or annular vessels accompanied by thin-

walled parenchyma.
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(@) (b)

Fig. 14.7 Different geometric packings of spherical particles:
(a) cubic packing; (b) rhombohedral packing.

.....

Initial level of powder V.
Final level of powder Vi

Cam”™

(a) (b)

Fig. 14.8 Two equidimensional powders having the same

porosity but different packing geometries.
Fig. 14.16 Mechanical tapping device (Jolting Volumeter).

Tapped density tester. (Courtesy of Varian Inc.)
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Al A8l aey:Carr Index JS cauia
Carr Index= (TD-TB/TD)*100
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Table 14.4 Relationship between powder flowabllity

and % compressibility

% Compressibility Flow description

range

5-15 Excellent (free-flowing granules)

12-16 Good (free flowing powdered granules)

18-21 Fair (powdered granules)

23-28 Poor (very fluid powders)

28-35 Poor (lluid cohesive powders)

35-38 Very poor (fluid cohesive powders)
>40 Extremely poor (cohesive powders)
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EXAMPLE 1

A powder was poured through the funnel and formed a cone 3.3 cm high and 9cm in diameter. What is
the angle of repose?

tan 0=h/r=3.3/4.5=0.73
arctan 0.73 = 36.25°

Powders with a low angle of repose flow freely, and powders with a high angle of repose flow poorly.
A number of factors, including shape and size, determine the flow properties of powders. Spherical parti-
cles flow better than needles. Very fine particles do not flow as freely as large particles. In general, particles
in the size range of 250 to 2,000 um flow freely if the shape is amenable. Particles in the size range of 75
to 250um may flow freely or cause problems, depending on shape and other factors. With most particles
smaller than 100 um, flow is a problem.
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Fig. 10.7 Sieve diameter d, for various shaped particles

Range available

L

ISO range

i I I I
0001 0.01 0.1 1 10 100 1000

Particle diameter {um)

Fig. 10.8. Range of analysis for sieves
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2y Mode oy /<] Mode oy
: IR :
2 El i .
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& = | £
£ £ ! =
g g g
5 5| / 5
a g/ o

Particle diam. Particle diam. Particle diam.

Fig. 10.4 Frequency distribution curves corresponding to (a) a normal distribution, (b) a positively skewed distribution and (¢} a
bimodal distribution.
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C-ll ENDO PHARMACEUTICALS

81 mg
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Rotating cube

Oblique cone
Twin shell (V) mixer 4
with agitator bar i | )| | l | o
Fig. 13.6 Different designs of tumbling mixers. 0 10 Y 30 AO 50 60
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Fig. 27.18 Correlation between amount of active ingredient and tablet weight for (a) a low dose (drug content 23% of tablet weight)
and (b) a high dose (drug content 90% of tablet weight) tablel. (From Airth, J.M., Bray, D.F., and Radecka, C. (1967). J. Pharm. Sci., 56,
233-235.
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L Tablet

Fig. 2 Schematic of a tablet disintegration apparatus.
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Procedure (Test A) Place 1 dosage unit in each of the 6 tubes of the basket and, if prescribed,
add a disc. Operate the apparatus using the specified medium, maintained at 37 + 2 °C, as the
immersion fluid. At the end of the specified time, lift the basket from the fluid and observe the
dosage units: all of the dosage units have disintegrated completely. If 1 or 2 dosage units fail to
disintegrate, repeat the test on 12 additional dosage units. The requirements of the test are met if

not less than 16 of the 18 dosage units tested have disintegrated.

Procedure (Test B) Test 6 tablets or capsules either by using 2-basket-rack assemblies in
parallel or by repeating the procedure. In each of the 3 tubes, place 1 tablet or capsule and, if
prescribed, add a disc; suspend the assembly in the beaker containing the specified liquid. Operate
the apparatus for the prescribed period, withdraw the-assembly and examine the state of the

tablets or capsules. To pass the test, all 6 of the tablets or capsules must have disintegrated.
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Place 1 tablet in a beaker containing 200 ml of water R at 15-25 °C; numerous bubbles of gas are
evolved. When the evolution of gas around the tablet or its fragments ceases the tablet has

disintegrated, being either dissolved or dispersed in the water so that no agglomerates of particles

remain. Repeat the operation on 5 other tablets. The tablets comply with the test if each of the 6
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tablets used disintegrates in the manner prescribed within 5 min, unless otherwise justified and

authorized.
M8 3 YA e il ity A0l Ayl BYI

e e s slae inll (58 G 5 il AL in a5 sle o 100 (e (8 g 15 indll AHAN ol Y
S0 710 Jaie s

Place 2 tablets in 100 ml of water R and stir until completely dispersed. A smooth dispersion is

produced, which passes through a sieve screen with a nominal mesh aperture of 710 um.
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BP2007 : Unless otherwise specified, the value of Q is 75 per cent. In most cases, when tested under

reasonable and justified test conditions at least 75 per cent of the active substance is released within 45

min.
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Table 29.40-1. - Application of Content Unformity (CU) and Mass Variation (MY)tet for dosage forms

Dosage forms Type SubType Dose and ratio of active substance
225 mgand 225 per | <25 mg or <2 per cent
cent
Tablet uncoated MV W
(oated fimooated M o0
ofhers (v (v
ol o)) A Sk

CONTENT UNIFORMITY:

Select not less than 30 units, and proceed as follows for the dosage form designated. Where

different procedures are used for assay of the preparation and for the content uniformity test, it

may be necessary to establish a correction factor to-be applied to the results of the latter.

Solid dosage forms Assay 10 units individually using an appropriate analytical method. Calculate

the acceptance value.

Calculation of Acceptance Value:

Calculate the Acceptance;Value (AV) using the formula: |[M-X|+ks

Variable

definition

Condition

Value

308l Ul giaall Jas sia
Rl (0 st A€
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Xll X2| X3, .. Xn

Lo a by JS 5 sinae
Aagill (0 4y g0 AaiS 3 H20a
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(Al G de sal)
k Jaill s n=10 2.4
n=30 2.0
S ) Ll
RSD ol 5l Gl
M(casel) Az yall dagll 98< X < 101.5 M= X
T<101.5 M=98.5
M=1015
M(case 2) dona yall Aol 98< X <T M= X
T>101.5 M=98.5
M=T
5l LeEAV M-X|+ks
L, Llall da gansall J ga8l) 4asd 15=L,
L, eV 7 sansall Jadll 25 =L,
Lo Al JS Gl ady
M del) (e dun snia
T Target test sample ald Bla S .1L100
amount at time of
manufacture

MASS VARIATION:

Carry out an assay for the active substance(s) on a representative sample of the batch using an
appropriate analytical method. This value is result A, expressed as percentage of label claim (see
Calculation-of Acceptance Value). Assume that the concentration (mass of active substance per
mass.of dosage unit) is uniform. Select not less than 30 dosage units, and proceed as follows for
the dosage form designated.

Uncoated or film-coated tablets. Accurately weigh 10 tablets individually. Calculate the active
substance content, expressed as percentage of label claim, of each tablet from the mass of the
individual tablets and the result of the assay. Calculate the acceptance value.

Calculation of Acceptance Value:
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Calculate the acceptance value (AV) as shown in content uniformity, except that the individual
contents of the units are replaced with the individual estimated contents defined below.

X1, X2,..., X7= Individual estimated contents of the dosage units tested,

where :

A

W

W1, Wa,..., Wy = individual masses of the dosage units tested,

Ty = uy X

A = content of active substance (percentage of label claim) obtained using an appropriate
analytical method,

W' = mean of individual masses (W1, Wa,..., Wp).
CRITERIA :
Apply the following criteria, unless otherwise specified.
Solid and liquid dosage forms: The requirements for dosage uniformity are met if the acceptance
value of the first 10 dosage units is less than or equal to L1. Ifithe acceptance value is greater than
L1, test the next 20 dosage units and calculate the acceptance value. The requirements are met if
the final acceptance value of the 30 dosage units'is less than or equal to L1 and no individual
content of the dosage unit is less than (1+=.L2 x 0.01)M nor more than (1 + L2 x 0.01)M in
calculation of acceptance value under content uniformity or under mass variation. Unless
otherwise specified, L1 is 15.0'and L2 is:25.0.
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Fig. 1 Examples of Softgels.
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viscosifiers, etc.

Fig. 2 Softgel components.
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CONI-SNAP™

2 ' {  conisnaP suPRO™

1. Tapered rim to avoid telescoping
(CONI-SNAP™)

2. Grooves which lock the two halves
together once the capsule has
been filled (SNAP-FIT™ principle)

3. Indentations to prevent premature
opening

FIGURE 7.5 Line drawings of the CONI-SMAP and CONI-
SMAP SUPRO (right) capsules. The latter is designed to be
smaller and to have the lower portion of the capsule shell
concealed except for the rounded end. This makes separation
of the two parts more difficult and contributes to capsule
integrity. (Courtesy of Capsugel Division, Warner-Lambert. )

CONI-SNAP™

v Closed

Pre-closed

Open

FIGURE 7.4 Line drawings of the CONI-SNAP capsule in
open, preclosed, and closed positions. The tapered rims (1)
avoid telescoping; the indentations (2) prevent premature
opening; and the grooves (3) lock the two capsule parts
together after the capsule is filled. {Courtesy of Capsugel
Division, Warner-Lambert.)
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Table 2 Capsule fill volume data

Body Volume® Internal Volume® Maximum Plug Maximum Plug
Size (ml) (ml) Length® (mm) Volume® (ml)
OE 0.78 0.87 219 0.68
0 0.69 0.78 19.7 0.61
1 0.50 0.56 17.7 0.44
2 0.37 0.44 16.1 0.34
3 0.30 0.32 14.3 0.26
4 0.21 025 13.2 0.19

“From Capsugel Multistate File and Shionogi Qualicaps Capsules Technical Information Manual.

PCalculated from optimum theoretical capsule shape, each part a cylinder with a hemispherical end.

“Calculated from the size of non-deforming plug, which fits inside a capsule closed to length specification of Shionogi Qualicaps Inc.
9Based on hole dimensions of Bosch (H&K) machine dosing disc.

(Adapted from Ref!")
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(Topical Semi-Solid Preparations)
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The BP three water-miscible/removable bases:
1. emulsifying ointment
2. cetrimide emulsifying ointment
3. cetomacrogol emulsifying.eintment.
Each of these contains: liquid paraffin 20% w/w, white soft paraffin 50% w/w and anionic,
cationic or non-ionic. emulsifying wax 30% wi/w.
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FIGURE 10.11 Vaginal cream with inserter.
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Table 1 Suppository bases

Melting Solidification

Vehicle range (°C) point (°C)
Fatty bases

Witepsol 32-44 27-38

Cocoa butter 30-35 24

Hard butters 36-45 32-40

Estarinum 29-50 26-40

Suppocire 3545 30-37

Agrasup A;H 3540 —
Water soluble

Myrj 51 39-42 39

PEG?® 3849 3842

Tween 61 3549 —

“Polyethylene glycol.
(From Modern Pharmaceutics; Banker, G. S., Rhodes, C.T., Eds.:
Marcel Dekker, Inc.: New York, Basel 1979.)
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Figure 7.3 Examples of the
different shapes and sizes of
suppositories. Taken from

Allen LV Jr (2008) Suppositories.
London: Pharmaceutical Press.
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The mass required to crush the suppository or pessary is calculated bythe sum of the masses

weighing on the suppository or pessary when it collapses (including the initial mass of the device)

assessed as follows:

—if the suppository or pessary collapses within 20-s-of placing the last disc, do not take this

mass into account.

—if the suppository or pessary collapses between 20 s and 40 s of placing the last disc, use only

half of this mass in the calculation, i.e. 100 g.

—if the suppository or pessary.remains uncrushed for more than 40 s after the last disc is

placed, use all the mass in the calculation.
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Fig. 1

Sectional view of a metered dose inhaler.

Fig. 6 Typical MDI actuators.
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Ability to exhibit a protein coagulation reaction with limulus amebocyte lysate prepared from the

circulating blood cells of the horseshoe carb, Limulus polyphemus.

Fig. 4 Horseshoe crabs are placed in a restraining rack and
passively bled for a few minutes. They are promptly returned
to the sea unharmed. Amebocyte blood cells are concen-
trated, washed, and lysed to produce LAL reagent. (Photo
provided by J. Cooper. Endosafe, Charleston, SC.)
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