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TABLE 2 Types of Solid Dosage Form

Formulation ty
Immediate-release tablet/capsule
Delayed-release tablet/capsule
Sustained-release tablet/capsule
Soluble tablets L
Dispersible tablet

Effervescent tablet ?

Chewable tablet
Chewable gum

Buccal and sublingual tablets
Orally disintegrating tablet

Lozenge
Pastille

Hard gelatin capsule

Soft gelatin capsule (softgel)

Description

Intended to release the drug immediately after
administration

Drug is not released until a physical event has
occurred, e.g., change in pH

Drug is released slowly over extended time

Tablet is dissolved in water prior to administration

Tablet is added to water to form a suspension prior to
administration

Tablet is added to water, releasing carbon dioxide to
form a effervescent solution

Tablet is chewed and swallowed

Formulation is chewed and removed from the mouth
after a directed time

Tablet is placed in the oral cavity for local or systemic
action

Tablet dissolves or disintegrates in the mouth without
the need for water

Slowly dissolving tablet designed to be sucked

Tablet comprising gelatin and glycerine designed to
dissolve slowly in the mouth

Two-piece capsule shell that can be filled with powder,

granulate, semisolid or liquid
One-piece capsule containing a liquid or semisolid fill

Ve o

Toxic threshold

Drug concentration

Therapeutic threshold

36 48

Time (hours)

A Immediate release
B Sustained release

C Controlled release
D Delayed release

E Repeated release

Figure 1.4 Drug release ant-d®sbrtisn patterns 16
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Dosage Form

WHO List of Essential
Medicines (2007)

Top 100 Best Selling
Drugs in 2007

Tablet 48% 63%
Capsule 11% 3%
Injection 38% 27%
Oral liquid 13% 2%
Topical 4% 3%

18
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(BCS) ssall (Aaual) Cayianl) aUas
Biopharmaceutics Classification System

5 (pH 1-8) sta $a 250 (& Lgiadladl cocay Alladl) 3) gal) acdd
silival ) ) sladl) jlan e Ll ds

"= ClassI - High Permeability, High Solubility
m Class II - High Permeability, Low Solubility
m Class III - Low Permeability, High Solubility
m Class IV - Low Permeability, Low Solubility

intestinal permeability and aqueous solubility

1 Y bl o<

lllustrative Categories for Solubility

Descriptive Term for Solubility (Ph.Eur.) Category

Very soluble (< 1 ml/g)

Freely soluble (1 - 10 ml/g) High solubility (<30 ml/g)
Soluble (10 — 30 ml/g)

Moderately soluble ’ -
Sparingly soluble (30 — 100 ml/g) '\l(_:dﬂ ate solubility
Slightly soluble (100 — 1000 mVg) L0005l

Very slightly soluble (1000 — 10000 ml/g)
Practically insoluble (> 1000 ml/g) saltibility
Relatively insoluble (> 1000 ml/g)

Insoluble

1 Y bl o< 30
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BCS Sys Divides Drugs into Four Categories

Biowaiver

Class Il Class |

F =

=2

x

e.g., Ibuprofen, griseofulvin e.g., Metronidazole, propranolol

=

=

<

=23

E

@

a
Class IV Class Il

g

= e.g.. Atenclol, cimetidine e.g.. Amhotericin B, taxol
Low Solubility High

FIGURE 16 Biopharmaceutics classification system. The drugs are classified based on drug
solubility and drug permeability. A drug is considered to pe highly soluble if the highest dose
lof the drug is soluble in 250 mL of water|varying in pH from 1 to 7.8 (GIT pH range). A drug
is considered highly permeable if more [than 90% of the drug is bioavailable by oral route.
Class I drugs are highly soluble and hig

hly permeable, class 11 drugs are poorly soluble but

highly permeabile, clasg 111 drugs are hi_qlhl\(.\‘ulgrjc_ but poorly permeable, and class IV drugs
B i LY s S iSRSt : ‘
have poor solubility aiid permeability.

HIGH SOLUBILITY ~ LOW SOLUBILITY
CLASS 1 (amphiphilic) | CLASS 2 (lipophilic) ®_|

diltiazem antipyrine flurbiprofen ketoprofen
HIGH labettOIO'Il gly-h:!cose :?;:rtfmn ic::asipramillm
captopril L-dopa clofenac conazole
PERMEABILITY enalapril piroxicam
metoprolol carbamazepine
propranolol phenytoin
phenylalanine verapamil

CLASS 3 (hydrophilic) < [I& ¥R -2
LOW famotidine atenolol terfenedine
cimetidine acyclovir furosemide
PERMEATILLTY ranitidine nadolol cyclosporine
hydrochlorothiazide

@ RATE OF DISSOLUTION limits in vivo absorption
b SOLUBILITY limits absorption flux
p - ¢ PERMEABILITY is rate determining
9 No IVIV (in vitro - in vivo) correlation expected
Figure 2.9 Biopharmaceutics classification system [101-110]. Examples are from Refs.

102 and 104. [Avdeef, A., Curr. Topics Med. Chem., 1, 2717-351 (2001). Reproduced with
permission from Bent2m Science Publishers; Bk

2-2018-2017 - Ui bhuas o 16



Oral Dosage form Options

Class I: High Solubility, High Permeability

Class II: Low Solubility, High Permeability

No major challenges for immediate-release
dosage forms

Controlled release dosage forms may be
needed to slow drug release from the dosage
form and reduce absorption rate.

Formulations designed to overcome solubility or
dissolution rate problems

Particle size reduction
Salt formation
Precipitation inhibitors
Solid dispersion
Complexation

Nano technologies

Cocrystals

Class III: High Solubility, Low Permeability

Class IV: Low Solubility, Low Permeability

Approaches to improve permeability

Prodrugs

Permeation enhancers
Ion pairing
Bioadhesives

Nano technologies

Formulations often use a combination of
approaches identified in Class II and Class
III to overcome dissolution and permeability
problems.

Strategies for oral administration are not
often feasible.

Often use alternative delivery methods, such
as intravenous administration.

= o0

Dosage form Drug particle size range (um)
Ophthalmic suspensions <10

Oral suspensions 10-50

Parenteral suspensions 0.5-25

Parenteral dispersions for intravenous use 0.1-05

(emulsions, liposomes, nanoparticles) USP

Aerosols for the lung 1-5

Tablets and capsules, immediate release <50

Topical aerosols 50-100

Topical emulsions <50

Topical suspensions 1 L¥ara LI0RSD 34
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Site Surface area Fluid volume available for drug Relative enzyme activity
] lissolution, pH
LY

Intravenous Capillary bed in target tissue 95 mL/minute (median cubital Moderate

vein), 7.4
L&
Intramuscular Capillary bed in muscle tissue 0.15-0.2 mL/g tissue, pH 7.4 Moderate
Subcutaneous Capillary bed in subcutaneous 0.15-0.2 mL/g tissue, pH 7.4 Moderate
tissue

Oral cavity 100-200 cm* 09-1.1 mL, pH 58-74 Moderate

Stomach 0.1-0.2 m? 118 mL, pH 1-35 High

Small intestine 100 m? 212 mL, pH 5.0-7.0 High

Large intestine 05-1 m? 187 mL, pH 6.4-7.0 Moderate

Rectum 200-400 cm® 2-3ml, pH70-74 Low

Nose 160 cm? Airway surface liquid 0.7-7 pl/cm? Moderate
pH 55-7.4

Lungs >70 m? Airway surface liquid 0.7-7 pl/cm? Moderate
alveolar surface liquid approx.
0.02 ul/cm?, pH 6.6-69

Skin 1.73m? Negligible (water is 10-20% of Moderate
stratum corneum by weight), pH
4.2-56

Vagina 65-107 cm’ 1 mL/hour premenopausal Moderate

35
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. . Drug Product Clinical Support
EXCIPIENT Drug Product Submission Studies
— Excipient Compatibility
(=]
DRUG
PRODUCT -
Packaging
Selection
Formulation
Development
API
FINAL
PACKAGED
API Stability Packaging Interaction PRODUCT
Process [mp'ur‘uy Storage Conditions
Storage Configuration
Fig. 2.1 Stability studies to support development of new drug product
1 AV ama La gl 5SS 38
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Dosage form ()

Disintegration l \

Granules ‘9004:3

DO

Solution

Deaggregation l
Fine particles ~ «-"%.

FIGURE 5.11 Disintegration of a tablet dosage form and

direct availability of the contents in a capsule dosage form for

1 Y bl o< 40
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s in tab formu

of ices used as

Type of excipient

_— L) S ) s
Example of substances "-‘ ‘ ul-' -2-5

Filler
Ciaraal

sV

Disintegrant
cassiia

Slednl)
Solution binder

Al Jallaah

idlal)

g

Dry binder
A Rlag 8 St gt

Glidant
ehna

(s Sl (uilas

Lubricant
e
P

Ol

Antiadherent
PSS R R

e Tablet Ingredients

Sucrose

Glucose

Mannitol

Sorbitol

Calcium phosphate
Calcium carbonate

" * @ -~

il saall 35 yulaa
Cellulose . el
Starch - *
Cellulose UJJS‘ '1
Crosslinked polyvinyl pyrrolidone
Sodium starch glycolate " » -
Sodium carboxymethyl cellulose ‘ 2

¢ oilas -

Gelatin -
Polyvinyl pyrrolidone 6‘ S
Cellulose derivatives ‘ -3
(e.g. hydroxypropylmethyl cellulose)
Polyethylene glycol -
WDlall -4
Starch .
Cellulose 5!5 'inﬁx
Methyl cellulose ‘ -5
Polyvinyl pyrrolidone
Polyethylene glycol
Silica M ‘ -6
Magnesium stearate
Talc
Magnesium stearate
Stearic acid
Polyethylene glycol
Sodium lauryl sulphate

Sodium stearyl fumarate
Liquid paraffin
Magnesium stearate
Talc

Starch

Cellulose 41

A typical tablet contains

Lubricant, Glidant \
& Antiadherent \

Binder ——

Disintegrant

Flavourings
& Colourings

Active Ingredient

“Filler / Diluent
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Active drug
Diluent
\ Binder
Lubricant
Disintegrant
1 &iVaua La 1 55 43

Diluents <laxaall 1-2-5

. Ca
@I oAl u:\.a
? ‘ a

AL Alladl) Salall AoaS o
Llaadl 448 o ddladl) salall o
SMady) ALDE Aladl) 3 gall aa Alaia Badan gl Ailla dga o

€98 Cipual oS
(&) LA 135l () Dladlh Sl Lo
200-120 100-1
350-250 200-100
450-300 300-200
650-400 500-300
1200-600 1000-500 44
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Requirements for a good filler:
1. Chemically inert, biocompatible, cheap.
2. Non-hygroscopic.

3. Good biopharmaceutical properties.
(water soluble or hydrophilic).

4. Good technical properties
(compactability )

5. Have an acceptable taste.

1 Y bl o< 45

-p 933 gual) il ga S — (Ualkay — 53 -Gﬁa) slddl) — o3 i) ?M
Jsisile — 39 iusall — Sl ~(Avicel) skl il sl

Table I List of commonly used tablet diluent/fillers

Diluent Propertics

Dextrose Hygroscopic and soft granules; available as anhydrous and monohydrate;
anhydrous has poor compression

Dicalcium phosphate Inexpensive, insoluble in water; commercially Ditab” is unmilled while

is of specific particle size (better flow)

Alpha lactose monohydrate Inexpensive, relatively inert; most widely used; often used with Avicel”
PH MCC to improve disintegration

Mannitol Freely soluble, used particularly for chewable mblcl:|powder form has poor flow

| and compaction; granular form has good flow |

Microcrystalline cellulose Excellent compressibility, some disintegration properties; available in
different grades with specific applications

Sodium chloride Freely soluble, used for solution tablets

Sucrose Sweet taste but hygroscopic, may be diluted with lactose
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Table 8 Common Tablet Diluents

Diluent Pharmacopoeia Comments

Lactose USP, Ph Eur, JP Available e‘ anhydrous and monohydrate]Anhydrous

material used for direct compression due to superior
compressibility.

Microcrystalline cellulose ~ USP, Ph Eur, JP- Originally a direct compression excipient, now often
included in granulations due to its excellent
compressibility.

and chewable tablets. Less popular nowadays due to
Starch and derivatives USP, Ph Eur, JP Versatile material can be used as diluent binder and
QISINedrdr
Calcium carbonate USP, Ph Eur, JP
Dicalcium phosphate USP, Ph Eur, JP Excellent flow properties
Magnesium carbonate USP, Ph Eur, JP Direct compression diluent.

Dextrose, glucose USP, Ph Eur, P Direct compression diluent, often used iv| chewable tablets.
Sucrose USP, Ph Eur, JP Was widely used as a sweetenerffiller in effervescent tablets

Ve
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Gilda gaall @l gSa ,2-5
Diluents il [1-2-5
Binders 4kl Jal gl 2-2-5

eeeLalal 1l

oy Gabual) clija k) o
(xis% 40000-3000) Adukaall Jaiial) 3 g8 (add o
il grudaall AuilSoal) da glial) 35 o

99 g ) ol
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1 Y bl o< 49

Table 2 J List of commonly used binders in tableting
(oncentration
Binders (wt%) Propertics
Natural gums (acacta, tragacanth) |5 Form very hard granules; variability in quality
25 [ HPMCJis the most common; used as vt binders
Gelatin (replaced by synthetic polymers) |50 Strong adhesive, hence used in lozenges; gels when cold;
not very popular in tropical climates
Upto 30 Strong adhesive; but hygroscopic
{ Polyvinyl pyrrolidone (PVP) | 2 Soluble in water and some organic solvents; (may vary
with molecular weight grades)
Starch mucilage 5-10 Commonly used adhesive; insoluble in dry state
Pre-gelatinized starch 10-25 A better altemative to starch paste
053 Forms hard granules; prolongs disintegration time
UptoT0 | Hyaroscopic; tablet hardens onstorage |
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J3lal) Adagl 1) Jal gadf -1

MICROCRISTALLINE CELLULOSE

QUANTITTY MOISTURE% Size (Mic) Avicel
5 50 PH 101

5 100-90 PH 102

5-20% 2 50 PH 103
3 20 PH 105

1 100-90 PH 112

5 200-180 PH 200

1 4Yana L sl S 51

slall B Alaial) A ) Jal g2l -2

b aday 38 ¢(10-20)% Aoy Jarinw (Acacia) ol faall
I ol 1A 32uS el Sl g pull iled (5 5m0 sy Galll s
by s B S Aday) ) A5 gh (1-3)% Ay Janingy 181 S faa
uadl) clbs giaa juaad 8 dllesinl Juady 13 208 Gl gras

Lale iy 5 Baua Ayl 1) 45 68 (5-15)% iy Janiinny 1Sl

ke s 4l
Gl s (ol faall pe i) (paeladl A Sl A
= 5 (Clisiid) 5 opsdl

Tl g g Y ) e il 5 68N B sl B
+ 5 (SRl A0 el 3l g sl ) a s gaY)

1 ¥ b sl oS
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A9 (Al pulan gl 8 A e Jaiy i PVP G sadsall
Jay) 5 JakaS alloxiod (S LS (2-10)% sy Jaxiog s
Gilal) 4lsd,

PR

Aalide 5 i (sbupsm ¢ 5sS5le ¢ 5y Su) Ay S Jallaa
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3y guand) ) b ) Al 1) Jal sad) -3
-4
A ol shaad) cliiial) -1

(Methyl cellulose MC, Carboxy methyl
cellulose CMC, Hydroxy propyl methyl
cellulose HPMC,...)

(PEG 4000, PEG 6000) JsS:8 ¢liyl A gal) cliticia -2

PVP -3
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Gila grunaal) il gSa ,2-5
Diluents <l [1-2-5
Binders 4kl Jalgall 2-2-5
<ldl all | 3-2-5
‘ Lubricants ,Glidants, Antiadherents

F
20 4 09e Ll
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Lubricant 4% ¢blgiul g i g db sacaall
£9¢ e
IS Lo B pdlie hiall Jd gaaliall sl el il sl ) il
Lgalad g <l piall o e & 505 LaS las el Gaalise
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v o paieall Baedl) Bl @ pha

:¢ald Antiadherents and Lubricants

[Table 9 Lubricants and Their Usage

Lubricant Level required (%) Comments
Boundary lubricants
Magnesium stearate 0.2-2.0 Hydrophobic} variable properties between
suppliers.
Calcium stearate 0.5-4.0 Hydrophobic.
Sodium stearyl fumarate 0.5-2.0 Less hydrophobic than metallic stearates,

partially soluble.

Polyethylene glycol 4000 and 6000 2-10 Soluble, poofer lubricant activity than fatty acid

CHEEE
Sodium lauryl sulfate 1-3 oluble, alsofacts as wetting agent.
Magnesium lauryl sulfate 1-3 Acts as wettihg agent.
Sodium benzoate 2-5
Fluid lubricants
Light mineral oil 1-3 can be applied to either
formulation or tooling.
Hydrogenated vegetable oils 1-5 used at higher concentrations as
controlled-release agents.
Stearic acid 0.25-2 Hydrophobic
Glyceryl behenate 05-4.0 Hydrophobic jalso used as controlled-release

agent.
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Table 7 Commonly Used Glidants

(Glidants) 4xbuwi¥) g 3Y 35U diuaal) Jal gall aa]

Glidant Typical percentage
Talc 1-5
Fumed silicon dioxide 0.1-0.5
Aerosil -
Cab-O-Sil -
Syloid -
Starch 1-10
Calcium silicate 0.5-2.0
Magnesium carbonate (heavy) 1-3
Magnesium oxide (heavy) 13
Magnesium lauryl sulfate 0.2-2.0
Sodium lauryl sulfate 0.2-2.0

1 Y bl o<

59

Table I: Uses oiI colloidal silicon dioxide

Use Concentration (%)
Aerosols 0.5-2.0
Emulsion stabilizer 1.0-5.0

Glidant 0.1-1.0
Suspending and thickening agent 2.0-10.0

8 Description

odorless, tasteless, amorphous powder.

1 Y bl o<

Colloidal silicon dioxide is a submicroscopic fumed silica with a
particle size of about 15 nmJItis a light, loose, bluish-white-colored,

60

2-2018-2017 - Ui bhuas o

13/02/2018

30



AN
il A e Bala gy a9 slall Aa IS 3] ga Gl Jal) alina )
1Al g Jaral) ddas £ U] il piad) ¢ oy ) dalas
dda giaal) 5 glud pa bty
r AUl s Jlll e dda grazaal) 5508 (e i Ledl LS
Iy g Al fha ) e & BV
a3 clgie Alaativeal) AaSIL Colal el Al JEY) oda (slai
(Optimum conc.) %1+ Ji sl Ll lassas 8 Ldlaniad

i grazaall U sSa Bl ae ) Jall & e A8 ke o8 SN ALY
(382 5-3) Jlie ) Gems 3355 O i @ Jal) 138 e

1 Y bl o< 61

Disadvantages of lubricants

— Under-lubricated blends tend to flow poorly
and show compression sticking problems

— Over-lubricated blends can adversely affect
tablet hardness and dissolution rate, as well
as tablet strength.

1 Y bl o< 62
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Metallic

Stearates

e.g. mag. st.,

calcium st.

‘

Colloidal Silicas Excelent

A-1&

. 2
(P
5 A

saadl (Anti-adherent) 3baily) Clilaa (pa piini-]
:(Good)

Metallic Stearates- 1

Stearic acid -2

Colloidal Silicas -3

Talc -4

4 B-2&4 C3&4ID-1&2 & 3|E-all

17-16 -1 585 64
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- Avicel - sl — Sodium Starch Glycolate-
Carboxy methyl cellulose cross Linked
(croscarmellose) -Polyvinylpyrrolidone cross
linked (PVP CL)
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Table 11_Commonly Used Disintegrants

Normal usage
Disintegrant concentration (%)

Comments

Starch 5-10
Microcrystalline cellulose

Insoluble ion exchange resins

Sodium starch glycolate 2-8
Croscarmellose sodium 15
Gums—agar, guar, xanthan <5

Probably work by wicking; swelling is minimal at
body temperature.

Strong wicking action. Loses disintegrant action
when highly compressed.

Strong wicking tendencies with some swelling
action.

Free-flowing powder that swells rapidly on contact
with water.

Swells on contact with water.

Swell on contact with water; form viscous gels that
can retard dissolution, thus limiting concentration
that can be used.

Alginic acid, sodium alginate 4-6 Swell like the gums but form less viscous gels.
Crospovidone 16 High wicking activity.
140300 L 1S5 67

Table 1| Classification of “super disintegrants™ (partial listing)

Structural type (NF name)

Description

Trade name (manufacturer)

Modified starches
(Sodium starch glycolate, NF)

Modified cellulose
(Croscarmellose, NF)

Cross-linked poly-vinylpyrrolidone

Sodium carboxymethyl starch; the
carboxymethyl groups induces
hydrophilicity and cross-linking
reduces solubility.

Sodium carboxymethyl cellulose
which has been cross-linked to
render the material insoluble.

Cross-linked polyvinylpyrrolidone;

Explotab®(Edward Mendell Co.)
Primojel® (Generichem Corp.)

Tablo® (Blanver, Brazil)

AcDiSol® (FMC Corp)

Nymeel ZSX* (Nyma, Netherlands)
Primellose™ (Avebe, Netherlands)
Solutab® (Blanver, Brazil)

Crospovidone M* (BASF Corp.)

(Crospovidone, NF) the high molecular weight and Kollidon CL* (BASF Corp)
cross-linking render the material Polyplasdone XL (ISP Corp.)
insoluble in water.

(EENEES 68
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Superdisintegrants:

XL-CMC

Crospovidone
SSG

—CH— i, —

CH_OOONa

CH,O

o]

CH,OH

CH—CH;
My, (111.1)

69

02:09
01:55

01:26
01:12

time [min:sec]

00:28
00:14

time of direct compressed tablets with different disintegrants

Disintegration
(6 % disintegrant in Ludipress® LCE, compressed at 18 kN)

Kollidon® Kollidon®
CL CL-F

Kollidon® | Crospovi-
CL-SF done
[Competitor
100-130 pm)

1 Y bl o<

Crospovi-
done
Competitor A|
(30-50 pm)

Croscar-
mellose-
sodium

Sodium
starch
glycolate

70
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Compaction force (kN)

==~2 0% Ac-Di-Sol

2.0% PVP XL-10

2.0% Kollidon CL-SF

2.0% Glycolys

Figure : Tablet disintegration time at 2% disintegrant use level.
Ac-Di-Sol is crosslinked croscarmellose sodium,

PVP XL-10 is crospovidone, Kollidon CL-SF is crospovidone,
and Glycolys is sodium starch glycolate.

1 Y bl o<

7

How is disintegrant added during the tablet

manufacturing?
Extragranular | Intragranular | Both Intragranular
addition addition and
Extragranular
addition

- It is more common for

the disintegrant to be
mixed with the dry
granules before tablet
compression

-This procedure will
contribute to an effective
disintegration of the
tablet into small
fragments

-Disintegrant can be
mixed with other
ingredients prior to
granulation and thus
incorporated into the

granules

1 Y bl o<

- Disintegrant may also be
added in two steps: A
portion is added to drug
diluent mixture
(Intragranular addition) and
the other portion is mixed
with the dry granules before
compression (Extragranular
addition). Double
disintegration of tablet.

72
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Saccharin, 500 times sweeter than
sucrose. Disadyv.: has a bitter taste after fi ]
and cdarcinogenic.

'
<

Aspartame, Largely replace saccharin.
Disadv.: Lack of stability in the
presence of moisture.

[ -1m~ A I—\.i
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Table 1  Summary of types and functions of tableting excipients

Excipient

Functions

Examples

Diluent

Binders and adhesives

Glidants

Disintegrants

Lubricants

Antiadherents

Colorants

Flavors and sweeteners

To act as a bulking agent
or filling material

To hold powders together
to form granules for tableting

To improve the flow of granules from
the hopper to the die cavity to ensure
uniform fill for each tablet

To facilitate the breakup of a tablet|
in the gastrointestinal tract

To reduce the friction between the granules

and the die wall during compression and
cjection of the tableting process

To minimize the problem of picking,
i.e., portion of the tablet face picked out
and adhered to the punch face

during tableting

For identification purposes and visual
marketing values

To improve the taste of chewable tablets

Sugars] lactose. mannitol, sorbitol, sucrose
Inorganic salts.|primarily calcium salts

poly-methycrylate (Eudragitm)
Fine silica, magnesium stearate, purified talc

Starch and derivatives (polyplasdone XL)
Microcrystalline cellulose
Clays, algins, gums, surfactants

Water-insoluble:Jmetal stearates, stearic acid, tale
Water-soluble] boric acid, sodium chloride,

benzoate and acetate, sodium or magnesium
lauryl sulfate Carbowax 4000 or 6000

Talc, cornstarch, metal stearates,

sodium lauryl sulfate

Natural pigments
Synthetic dyes

Natural, ¢.g., mannitol
Artificial, ¢.g., aspartame

PolysaccharidesJprimarily microcrystalline celluloses

[ Sugan] glucose, syrup
[ Polymers Jnatural gums, starch, gelatin or synthetic
" celluloses, polyvinylpyrrol-pyrrolidone (PVP),

1 Y bl o<
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Methods of Tablets Preparation
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* Drugs used in Direct Compaction:

1. Soluble drugs which can be processed as
coarse particles (to ensure good flowability).

2. Potent drugs which are present in a few
mgs in each tablet (mixed with re|afively

coarse excipient particles).
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Table 12 Direct Compression Fillers

not disintegrate

Free-flowing powders that

Classification Examples Comments

Materials that act as Microcrystalline cellulose Probably the most widely used direct
disintegration agents with J) compression excipients. Excellent
poor flow characteristics 3 compactibility at low pressures, high-

dilution capacity.

Free-flowing materiels that do  Dibasic calcium phosphate

dihydrate

Lactose

disintegrate by dissolution

Cullil)

Sorbitol

Mannitol

Excellent flow properties. Very brittle material,
and is best used in combination with
microcrystalline cellulose or directly

Anhydrous p-lactose possesses excellent
compaction properties, Picks up moisture
at elevated humidity and may be less
compatible with moisture-sensitive
compounds than the monohydrate form
(Jain et al., 1998).

Good compactibility. Popular in chewable
tablets due to its cool mouth feel.

Hygroscopic.

i) Jaial) B deadioial) Cle) pudd) aa

Avicel® (Micro Cristalline Cellulose) J«&¥) O

MICROCRISTALLINE CELLULOSE
QUANTITTY MOISTURE% Size (Mic) Avicel
5 50 PH 101
5 100-90 PH 102
5-20% 2 50 PH 103
3 20 PH 105
1 100-90 PH 112
5 200-180 PH 200

92

48 ja g AS<ia g Aday) g Batas 3 gaS Jaiud

1 Y bl o<
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A< )5 Jé (e 3w Ludi Press o« 20 O

roe <l s BASF
a-Lactose monohydrate 93%
Kollidon 30 (PVP 30) 3.5%
Kollidon CL (PVP CL) 3.5%

Drug + Ludi Press + (0.5-1)% Magnesium stearate

@&«M& i g oyl 5 g 22aa &M@

94 1 AV ama La gl 5SS
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4c) ¢ :Lactose Jsissu

1.Spray Dried Lactose
2.Anhydrous Lactose
3.Fast Flow Lactose

4.Lactose Microcrystalline

95 (EE R ES
CH.OH CH,OH Figure 9.3 Structural formulae of:
(a) anhydrous «-lactose and (b)
OH_o 0 anhydrous p-lactose.
OH OH
OH
OH OH
@)
CH,0H CH,0H . 2
OHL o o OH @72
OH OH ? S A
OH OH
(b)
96 (EENEES
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E number

4.1 E100-E199 (colours)
4.2 E200-E299 (preservatives)

4.3 E300-E399 (antioxidants, acidity reg-
ulators)

4.4 E400-E499 (thickeners, stabilizers,
emulsifiers)

4.5 ES00-E599 (acidity regulators, anti-
caking agents)

4.6 E600-E699 (flavour enhancers)
4.7 E700-E799 (antibiotics)

4.8 E900-E999 (glazing agents and sweet-
eners)

4.9 E1000-E1599 (additional chemicals)

2-2018-2017 - Ui bhuas o

13/02/2018

49



Classification by numeric range

E number range

100-199 Colours

200-299
Preservatives

300-399 Antioxidants & acidity
regulators

s, stabilisers &

500-599 pH regulators & an
caking agents

Subranges

Description

100-109
110-119
120-129
130-139

Yellows
Oranges

Reds

blues & violets

200-209
210-219
220-229
230-239
290-299

sorbates

sulphites
phenols & formates (methanoates)
others

300-305
306-309
310-319
320-329
330-339

ascorbates (vitamin C)
Tocopherol (vitamin E)
gallates & erythorbates

lactates

citrates & tartrates

400409
410419
420-429
430439

alginates
natural gums
other natural agents

polyoxyethene compounds

500-509
510-519
520-529
530-549

chlorides & sulphates
sulphates & hydroxides
alkali metal compounds

600-699 Flavour enhancers

700-799
Antibiotics

620-629
630-639
640—-649

glutamates & guanylates
inosinates
others

900-999 Miscellaneous

1100-1599 Additional chemicals

700-713

900-909
910-919
920929
930949
950969
990999

1100-1599

waxes

synthetic glazes
improving agents
packaging gases

fi)f.\lﬂll\&l agents
New chemic that do not fall into
standard classification schemes

ranulation _saill -2

100 1 AV ama La gl 5SS
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Reasons for granulating powders before Tabletting:

1. Increase the bulk density of the powder.

2. Improve powder’s flowability, i.e. uniform die
feed.

3. Reduce segregation .

4. Improve powder’s compactability by adding a
solution binder.

5. Avoid the hazard of generation of toxic dust.
6. Avoid caking of hygroscopic powder on storage.

1 Y bl o< 101

Granulation overview

P A process of size enlarging a mix of active
ingredient and excipient powder particles into
stable aggregates exhibiting desired
properties of:

Compressibility
Cohesiveness

Flowability F%
Bulk density (==

Granules may be a final product ————
or an intermediate product that : :
needs further processing <

1 Y bl o< 102
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Primary powder
particles

adhere

Granules
(larger free flowing multiparticles) _—

- Granules size 0.2 - 4 mm (depending on the@
| ‘
A ——
+ Intermediate product s Lnrast _
(In tablets & capsules (When used sage form)
production) typical size is ¢
0.2-0.5mm. 1 2¥300m L 55 103

<l dal) £168 -1-2

: Uncoated Granules 4wldll & < yiial) 1
Giob o 335 ) i gad) yaail 3l 3l <l il
. S
Effervescent Granules 3_) sill < yfiall 2
Coated Granules alily dulall @i 1ial). 3
Gastro- sazall 3_palad da glaall &l Hisll 3
Resistant Granules
Modified Release __~ill daxa &l yiall 3
Granules

1 Y bl o< 104
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Lol JISEY) e ST A ghae 5 58] Galiaiadl] Gala ol ga aad

sustained release: (SR)amiuall il 3 AuVauall JKEY)

A shad il g sl el le s Jd adle 38 50 L gam Sa el (e

:extended release (JERxaall ) yadll Cild AnYauall JKEY

(Aels 16-8) Alish sadd Culiy Jud adle 385 el e )3 (e
< ooadl Aaee dYasall JKEY) &l e

e gall ApaS anddl Anuilall UV JuE5 250 Aadle 381 5 e Bliall | Al all CilaSlall
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<l ial) judaald Jal e -2-2
Mixing 4éladl Galual) z 5a -1-2-2
Al 222

Dry Granulation ilall yfail) 48 b A
:Method

Double Compression <isbaall bl >
Compacting Methodue b il >
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Mixing 4lall Galwd) z 3« -1-2
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| Powder

Granulation %
—
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(Slugging)double dicliaall il 43, -1
:compression method
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Roller compoc’ror )
oAl phatl) 43 5h-2
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B gl g Jy gha ASES (a3 -3
Compressive force | [ Compressive force “waiiis
—_— -
Granulate out Figure 23 Principles of roller compaction.
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Different steps involved in the Extrusion- Spheronization process

Extruded product Breaking up Spheronising Pellets

H\\ 0 JJ

’
’(J(U /,,:;; J J‘j
— /’ S \\\\ —

1l 98] sl jp&adl) - 3
=30l EMN el
Bottom Spray >
Top Spray >
Tangential Spray >

130 1 AV ama La gl 5SS

2-2018-2017 - Ui bhuas o 65



13/02/2018

A el gadls Al g AT JSGs cilaland) 345
Spraying Rolling Drying/Solidifying Pellet _;“9@‘ L;éﬁ lﬁw >
. Jiall 2555 s >
A @ ) . s v

0o ¢ ‘ b A3, () Adigal g
o et JAAl gl egdl Bl A da e >

- r’/ ;-U.g.“ onA‘\eJ:U

S ezl

Powder Binderdroplets Liquid bridge Solid bridge
131 1 &iVaua La 1 55

Drying the granulation <! sl Cidas 4

%6-1 <l jfiall Al 4y 9k 1) >
4 sha ) Al g o) Ao pau g Alaaiesall 3100 da 2 o) >
Al Balal) il b s LA gl Al

-4at8) clddaal) -1
:Fluid-bed drying (! s¢) !l cidaa -2
:Infrared dryings) saall cad Al Ciudail)-3
2 gl A 3 g Janily Cisiatl -4
:Micro waves 4&8.) ) ga¥) Jlariuly Ciidail)5

132 1 AV ama La gl 5SS

2-2018-2017 - Ui bhuas o 66



13/02/2018

rAadlil) @ sl 48 e -5

e - dud JS ARl 4y gh ) A8) ja- 1

Jalia 1) plal) slagd £ 395 480 0 -2

46 10- 228 - & 100 1 had) Lploud) 481 0 -3
Y gasS 1180 s A8 e -4

Ndua J<4 1 gaal) (uilad st 5

438130 - 2 37 — Jo 50 ;cuidl 48) 1 -6

133 1 4V ama ba gl 55

.« @
P d JIS ) el ol
'. . -
SO G Gt By, lgng B gnd g 06250y 5080 8 B 23 05 s
2H;0+ 80, 41, — S0F 421" 448
(RN, 4 ) e sl e ey 6 comds 565 0 5 5 K0 e ) 610
CHy0H + 50, + RN — (RNH)- (CH;080,)
B ) 2 i 0 G ) ey 0 5 80050 G 1 B

sl o g iy s A o 4 o il B D

g Biamperometry sl oS5k S 4 Jo i) ] s Ul ) 358 o f g 6l 0 ) iy 2 550 iy o iy L

Jelid FIRITY I 1)

iy ) Ay 0 9 5 00 P O
R s ) 1 e ) o) 0 i o

Ol Ll a0l e iy (Gl ol o i) il iy o sl gl Gl e il il o gy g« Al oy A il o

2-2018-2017 - Ui bhuas o 67



PR

Acid
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Reducing agent

135

Ketone /
Aldehyde Aldehyde

Silanol :> CH ;OH+SO;+RN = (RNH)SO ;CH;
4}

Karl Fischer reaction

Acid | Base Oxidant

=

= g =
H,0 + I+ (RNH)SOsCH; + 2RN ™= (RNH)SO.CH; + 2 (RNH)|

carbonate

Hydroxide,
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Table 14 Manufacturing and Formulating Tablets—Advantages and Disadvantages

Method

Advantages

Disadvantages

Direct compression

Wet granulation (aqueous)

Simple, cheap process. No heat or
moisture, so good for unstable
compounds. Prime particle
dissolution,

Robust process suitable for most
compounds. Imparts flowability to a
formulation. Can reduce elasticity
problems, Coating surface with
hydrophilic polymer can improve
wettability, Binds drug with excipient,
thus reducing segregation potential.

Not suitable for all drugs,
generally limited to low-dose
compounds. Segregation
potential, Expensive excipients,

Expensive: time- and energy-
consuming process.
Specialized equipment
required, Stability issues for
moisture-sensitive and
thermolabile drugs with
aqueous granulation.

Wet granulation Suitable for moisture-sensitive drugs. Expensive equipment; explosion
(nonaqueous) Vacuum-drying techniques can proof; solvent recovery.
remove/reduce need for heat,
Dry granulation (slugging) Eliminates exposure to moisture and Dusty procedure. Not suitable for
drying. all compounds. Slow process.
Dry granulation (roller Eliminates exposure to moisture and Slow process.
compaction) drying.
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Multi layer compressed tablets

1 Y bl o< 150

2-2018-2017 - Ui bhuas o 75



13/02/2018

(@) (b)

(a) Two layers or compressions
(b) Three layers or compressions
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Dry coating machines

1 Y bl o< 152

2-2018-2017 - Ui bhuas o 76



ria gunli o Jgaat) Jal e

Al Ads guaal) jhab (e a3 o JBI 81 o) b 05 o g L1
Ada JBl g B iadl )39 Lagbsa 315 ¢35 .2
Glodia e dgghy 8 0988 O g (ulilly Aleaial) @ pial) |3

el il grdaall jucans

youlitl) Al Ciual ) Juas f Ssaa ¥ il pfiad) oda B 4
2o ead) Jaadly Joaual) ATY pracd! Sasa Al adiali g
2 o) (e LSl B a3 g8y atalli ) cua Ll LS 5

ad) das i 3) gl

1 4V ama ba gl 55 153

In-process Checks

Parameter

Frequency

Wt. of 20 tabs

Every hour by production and
every two hours by QC

Hardness, thickness,
length, width

Every hour by production,
every two hours by QC

Wt. variation

Every half hour by production
and every hour by QC

DT

Disintegrations time

Every half hour by production,
every hour by QC

154

1 Y bl o<

2-2018-2017 - Ui bhuas o

13/02/2018

77



Toxic threshold
60 /
A
s E D
=
§ 40 B
2 30 c
S
0 20
a \
10
Therapeutic threshold
0
0 12 24 36 48
Time (hours)
A Immediate release
B Sustained release
C Controlled release
D Delayed release
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Figure 1.4 Drug release anti-absbriptisn patterns 155
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PHARMACEUTICAL R&D
(COSTS and SALES REVENUES)
R&D spends
Company Total revenues | R&D spend Top blockbusters 2004
$ hillion § billion Sales ($ billion)
Pfizer 52 7.6 Lipitor 10
GSK 7 52 Seretide/Advair 5.1
Sanofi-Aventis 29 49
Johnson & Johnson 47 52 Procrit 35
Merck & Co. 22 4.0 Zocor 5.1
AstraZeneca 21 76 MNexium 38
Novartis 28 42
Bristol-Meyers Squibh 19 25 Plavix 33
Roche 25 41
Ely Lilly 13 26 Zyprexa 4.4
1 &iVaua La 1 55 159

Questions?
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aqueous solubly o

Jes than 100 yg/mL

solubility sdfd i e high\ést‘dose strenéth hats ot n 50 L or s o alqueoﬁs
mediaacos he physioogialpH range. ooty soluledrugs can be efined s those with an

Fa drug s poorly solule,thenit will nly sowly

cislve, prhaps eading to ncomplteabsorpion (Hrterand Dessman, 199, For furher
detal,hereader may e . study by Steemann et al. (007 tht iscusses te mportnce
ofslubiity n the drup iscovery and development arenas
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