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. «Biopharmaceutics (BP) ?
(Bioavailability)
Pharmacokinetics (PK)?
Pharmacodynamics (PD) ?

Pharmacology ?

15 19-18 - bl a s 4y

é Biopharmaceutics explores how |the physico-chemical

properties and the [technological design” (formulation)

and the| additives that are utilized | during the

manufacturing affects the therapeutical effect.

é Pharmacokinetics deals with “the fate of the drug in the
body”. WHO?’s definition: the study of how drugs are
adsorbed into, distributed and broken down in, and
excreted from, the body (FLADME-system).

é Pharmacodynamics explores what a drug does to the
body, pharmacokinetics explores what the body does to
the drug.

16 19-18 - bl a s 4o
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(BCS) ssnll (ANaual) Ciyiail) alis
Biopharmaceutics Classification System

5 (pH 1-8) sta J2 250 gﬁ e oy Adladl) 3) gall ‘w..u'é
:L.iL'vAi &.U‘ UJ‘ ,;U-AY\ J\A@ ne \.@."\,34355

"= 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

19-18 - el a5 3y pn

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

3

= 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 be highly soluble if the highest dose
of 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 highly permeable, class Il drugs are poorly soluble but
highly permeabile, clasg 111 drugs are hiﬁahlg susluhlc but poorly permeable, and class I'V drugs
?14 crmeability. 19718 - sy L
have poor solubility afid permeability.
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ranitidine nadolol
hydrochlorothiazide

pH1-8

HIGH SOLUBILITY LOW SOLUBILITY
CLASS 1 (amphiphilic) a| CLASS 2 (lipophilic) b
diltiazem antipyrine flurbiprofen ketoprofen
HIGH labetolol glucose naproxen desipramine
captopril L-dopa diclofenac itraconazole
PERMEABILITY enalapril piroxicam
metoprolol carbamazepine
propranolol phenytoin
phenylalanine verapamil
CLASS 3 (hydrophilic) < J&¥:NRER
LOW famotidine atenolol terfenedine
PERMEABILITY cimetidine acyclovir furosemide

cyclosporine

a RATE OF DISSOLUTION limits in vivo absorption
b SOLUBILITY limits absorption flux

¢ 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, 277-351 (2001). Reproduced with
permission from Bent#&m Science PubiBsters® ked:}=

(BCS) ssnll (ANaual) Ciyiail) alss
Biopharmaceutics Classification System
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DESCRIPTIVE TERM

Dissolution and Solubility :4ady g Jady)
Al 1l 48 5l 5Ll Ly et ) ddaat) -Dissolution J¥aY)

Lad;Ag;

aaa ol ALS 8 Jas ) dldaiall salall (e 431 :Solubility A4Syl

dima bl A da g die Jadll (e (ea
PARTS OF SOLVENT REQUIRED
FOR 1 PART OF SOLUTE

Very soluble

Freely soluble
Soluble

Sparingly soluble
Slightly soluble
Very slightly soluble
Practically insoluble
or insoluble

<1

1-10

10-30
30-100
100-1000
1000-10000
>10000

lllustrative Categories for Solubility

Descriptive Term for Solubility (Ph.Eur.) Category

Very soluble (< 1 ml/g)
Freely soluble (1 — 10 ml/g)

Soluble (10 — 30 ml/g)

Moderately soluble
Sparingly soluble (30 — 100 ml/g)
Slightly soluble (100 — 1000 ml/g)

High solubility (<30 ml/g)

Moderate solubility
(30 — 1000 ml/g)

Very slightly soluble (1000 — 10000 ml/g)

Practically insoluble (> 1000 ml/g)

Relatively insoluble
Insoluble

solubility
(> 1000 ml/g)
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Fig.17.1 Schematic representation of the dissolution of a drug particle in the gastrointestinal fluids.
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Tab. 21.2. Physico-chemical and physiological parameters important to drug dissolution in the
gastrointestinal tract [22].
Factor Physico-chemical parameter Physiological parameter
Surface area of drug ﬁ) Particle sizﬂwettabilityﬂ Surfactants in gastric juice
and bile
Diffusivity of drug (ﬂ) Molecular size ﬂ Viscosity of lumenal contenﬂ
Boundary layer Motility patterns and flow
thickness (ﬂ) rate ﬂ
Solubility (@) Hydrophilicity, crystal pH, buffer capacity, bile,
structure, solubilization food components
Amount of d)rﬁg already Permeabilityﬂ
dissolved (Y |) ; .
Volume of solvent ,“Jh "“"'L"}"' ﬂ Secretions, coadministered
available @ Luss uuldly ﬂ fluids
33 19-18 - &bl a5 435
Pharmacokinetics
Absorption
D istribution
M etabolism
Exc retion
34 19-18 -l a5 dypn
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Drug at Absorption Site
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Drug in Body
401
Excreted Drug
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1 9all dilparsl) duily 581 (al 6A) -1
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Fig. 4 pH-Solubility profile of acetazolamide. (From Ref ) .
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TABLE 13.2 WATER AND ALCOHOL
SOLUBILITIES OF SOME WEAK ACIDS,
WEAK BASES, AND THEIR SALTS
Ladal s diwda (pund MILLILITERS OF SOLVENT

gadkal g ddsaa (ja gan TO DISSOLVE |1, OF DRUG
DRUG WATER ALCOHOL
Artropine 455.0 2
Artropine sulfate 0.5 s
Codeine 120.0 2
Codeine sulfate 30.0 1280
Codeine phosphate 2.5 32s
Morphine S000.0 210
Morphine sulfate 16.0 565
ﬂenosaxltal 1000.0 8
Phenobarbital sodium 1.0 10
Procaine 200.0 Soluble
Procaine hydrochloride 1.0 15
Sulfadiazine 13000.0 Sparingly solublp
Sodium sulfadiazine 2.0 Slighdy soluble
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pH-partition hypothesis of drug absorption

m According to these equations a weakly acidic drug,
pKa 3.0, will be predominantly unionized in gastric
flud at pH 1.2 (98.4%) and almost totally
ionized in intestinal fluid at pH 6.8 (99.98%),
whereas a weakly basic drug, pKa 5, will be almost
entirely ionized (99.98%) at gastric pH of 1.2 and
predominantly unionized at intestinal pH of 6.8
(98.4%)

m This means that, according to the pH-partition
hypothesis, a weakly acidic drug is more likely to be
absorbed from the stomach where it is unionized,
and a weakly basic drug from the intestine where it
is predominantly unionized. However, in practice,

other factors need to bestaken.into consideration.

Drugs PKa PH/site of absorption
Very weak acids Unionized at all pH values;
e.g. pentobarbital >8 Absorbed along the entire
Hexobarbital length of GIT
Moderately weak acids Unionized in gastric pH&
e.g. aspirin 2.5-75 ionized in intestinal pH; better
Ibuprofen absorption from stomach
Stronger acids <20 lonized at all pH values;
E.g. disodium cromogylate ' Poorly absorbed from GIT

Very weak bases
e.g. theophylline <5.0
Caffeine

Unionized at all pH values;
Absorbed along entire GIT I

lonized at gastric pH, unionized
Moderately weak bases gastric pn,

, 5-11 at intestinal pH; better
e.g. codeine . o
absorption from intestine.
Stronger bases lonized at all pH values;
- >11
e.g. guanethidine Poorly absorbed from GIT m
19-18 - il m g4y 48
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Weak base

100

(ionized)

Percentage ionized
[0}
(@]

liunionized) -

7 Weak acid

(ionized)

|

| ”(L'mionized‘)'

pK, — 2

PK,

pH

pK, +2

Percentage of maximum solubility

Fig. 3.1 Change in degree of ionization and relative solubility
of weakly acidic and weakly basic drugs as a function of pH.
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el Erythromycin undergoes acid-catalysed hydrolysis in gastric acid. lts

stability in gastric acid can be improved by:
1 Q formulating it in enferic dosage form
2  Q forming erythromycin estolate
3  Q administering with meals

AQl

B Q2

C A3

| D Qland?2
E Q31,2and3
51 19-18 - &bl a5 435

Ly 8 S) ey ali (b ) sall 3.

52 19-18 - bl a s 4o
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Solubility & particle size

Ualli Ladie ale Jn 3l gal) ADad) Ao pu 233
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dNgall amiilly cahll ddes el UM ol
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19-18 - <lil a5 &g 53
Griseofulvin _
?;';:EI Notices h 0182) The relatlve
ur monograp . . agn
bioavailability of danazol
S w.co .
Hico_ A o has been increased

LI A_~°400% by administering

ocHs OH EHs particles in the nano-

CH,;CIOg 352.8 126-07-5ra_ther than the
micrometre size range.

Action and use

Antibacterial.

Solubility

Practically insoluble in water, freely soluble in dimethylformamide and in tetrachloroethane,
slightly soluble in anhydrous ethanol and in methanol.

. sadl 31580 e G5 S 2.7 () 10 O Sl el

19-18 - bl a s 4o 54
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= PHYSICAL PHARMACY CAPSULE 4.5
Solubility and Particle Size

The particle size and surface area of a drug exposed to a medium can affect actual solubility within reason,
for example, in the following relationship:
log SN2V
Se 2.303RTr
where
S is the solubility of the small particles,
S, is the solubility of the large particles,
Y is the surface tension,
V is the molar volume,
R is the gas constant,
T is the absolute temperature, and
r is the radius of the small particles.

The equation can be used to estimate the decrease in particle size required to increase solubility. For
example, a desired increase in solubility of 5% would require an increase in the S/S, ratio to 1.05; that is,
the left term in the equation would become log 1.05. If a powder has a surface tension of 125 dynes per
centimeter, molar volume of 45¢m?, and temperature of 27°C, what is the particle size required to obtain
the 5% increase in solubility?

(2) (125) (45)
(2.303) (8.314 x 107) (300)r
r=9.238 x 10%cm or 0.09238n

log1.05 =

A number of factors are involved in actual solubility enhancement, and this is only an introduction to the
general effects of particle size reduction.
19-18 - ¢l )a 5 &y pn 55

Hydrophobic drugs- slall 4a <l 4, g2

i A g oSkl Ay ) e JM
RABTYY
— 80 (1 — Adliall Jal gal) ddLaly AdSial) 238 Ja
75 3aayl) Cpfididl) (3laa ) 80 (sl AL ;3
laal) (udi ga A3 Bally (g gl 81 1l G (C1908a
80 (ns Gon
Chemical instability: Some drugs, such as penicillin G, are unstable i the
pH of the gastric confents] Others, such as msulin, are destroyed 1 the GI

fract by degradafive enzymes. |
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Q1. The amount of morphine squhaFe in
milligrams that dissolves in 10 ml is

(solubility 1 :21):
A -0.476 mg
B-2.1mg
C-47.6 mg
D—-476 mg

E—- 2100 mg

57 19-18 - bl a s 4y

@13 The dissolution rate of solids in liquids increases with increase in:

I temperature

1
2 1 viscosity of the dissolution medium
3 0 particle surface area
4 0 diffusion coefficient
5 Q diffusion layer thickness
A DQ1,2and3
B Q2 3and4
C Q3 4and5
| D Q1,3and4
E Q2 4and5
58 19-18 - <lil ja 5 4y 5n
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Aol g Ay sl Jleil g Ay D
Pharmaceutical Particles
| Amorphous form | érvstallineform
pseudo-polymorph Polymorph
Anhydrates Hydrates Sol;ra-tcs

95 &gk o3l ¢e 3 Le (Hydrate , Solvate ) z3WY!
3l b el ) el e il e A sbl) Lgiud B
(Solvate ) g3l b s gal) cuiall 5 hydrate

| Absorption rate |of hydrocortisone tertiary butyl
acetate and prednisolone tertiary butyl acetate (mgh 'cm™?)

Prednisolone tertiary butyl acetate:

anhydrous 1.84x10°%

monoethanol solvate 8.7x 1073

hemiacetone solvate 22x107"
Hydrocortisone tertiary butyl acetate:

anhydrous 4,74x 1073

hemichloroform solvate 7.40 x 107!

After B. E. Ballard and J. Biles. Steroids 4, 273 (1964)

19-18 - bl a s 4o 60

Ui sibanae 3 -19-18- bl a5 &y gim Alaa 30



17/09/2018

1L A plal) Sl
Polymorphic 4dss -1
Pseudo-polymorphic 4:3\s -2

Abdal) 4y,ohdl JSAY) 2t B oAl gay sgd cilinaly JsSsidal ) gl
s e A8 4y ) 5hy Q) DG AL 38 ¢ Eua (Polymorphic)

sda 5 ( Polymorph C , Polymorph B , Polymorph A)
WS 5 idad) sl G g (sl a1 (i gt 2y sl JUS)
g A a3 AN Apila g 3] cilbual) (B el Lgudany (8 il
A | el Ao ju , pabaial) | slall b DAy | ddug) |
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Polymorph B of
chloramphenicol
palmitate, which
can produce
solubility that is
two times that
of polymorph A,

Chloramphenicol ( ,ug./mlT T

il gives greater
Yy '
0 2 4 6 8 10 12 14 22 24 blood levels in

After dosing (hours) ViVO-

Fig. 7 Comparison of mean blood serum levels obtained
with chloramphenicol palmitate suspensions containing vary-
ing ratios of o and P polymorphs, following single oral dose
equivalent. (From Ref.I"))

o S5 Metastable 4=kl ciuai () »<i Polymorphs — (s
gl e Ul ST IS ) J s
crystale €— metast g— amorph :JsSil ) ISl Jlice

19-18 - bl a s 4y 63

(lall JSAN ae 40 jlially Y3l ST bt AL JA)

2.]= £
Ampicillin L Y‘
Uw rg
1.8 o
anhydrate
& 154
2 12
z
- trihydrate
e
£ 094
0.6 -
0.3 4
| T T T T
1 2 3 4 5 6
Time (h)

Figure 1.14 Serum levels (ug cm™3) obtained after oral administration of a suspension containing 250 mg ampicillin as
the anhydrure and as the IrihydmleA

-
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(a9 5 Y
Uglaal 4uaSl o
i Gilelall A
e i Dihydrates <leldl A5
a0% |/ E mono hydrates sl gaal
______________ : unhydrates ¢l ane
: > =
4333 60
19-18 - Bl jas dupan 65
Solubility
Temperature (°C) Hydrate (mg em ™) Anhydrate (:ngcm"‘)
Theophjylline: 25 6.25 12.5
35 10.4 18.5
45 17.6 27.0
55 30 38.0
(per cent w/v) (per cent w/v)

Glutethimide: 25 0.0263 0.042

32 0.0421 0.0604
40 0.07 0.094

Erikson. Am. J. Pharm. Educ. 28, 47 (1964)
66 19-18 - il a5 4y g
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@3  Which of the following statements is (are] correct¢

1 O the amorphous form of a drug is always more soluble than
the corresponding crystalline form

2 O generally, the anhydrous form of the drug dissolves more
rapidly in water than the hydrous form

3 O solubility of a weak acid can be increased by adding a

conjugate base

al

67 19-18 - bl a s 4y

@t  DrugAisaweak acid (pK, 6.4) and has alog P (partition coefficient]
of 2.06. Drug B is also a weak acid (pK, 6.4) and has a log P of 0.89.
According to the pH-partition hypothesis, which of the following will be
true with regard to the absorption of these two drugs from the stomach?

O absorption of Drug A > Drug B
0 absorption of Drug A=Drug B
Q absorption of Drug B > Drug A
Q only Drug A will be absorbed from the stomach
[ neither drug will be absorbed from the stomach

m g O ®@|>

68 19-18 - bl a s 4o
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Lipid solubili ‘
p ty (B

m A number of drugs are poorly absorbed from the
gastrointestinal tract despite the fact that their
unionized forms predominate

m For example, the barbiturates, barbitone and
thiopentone, have similar pKa 7.8 and 7.6,
respectively - and therefore similar degrees of
ionization at intestinal pH. However, thiopentone is
absorbed much better than barbitone ??????

m The reason for this difference is that the absorption of
drugs is also affected by the lipid solubility of the
drug. Thiopentone, being more lipid soluble than
barbitone, exhibits a greater affinity for the
gastrointestinal membrane and is thus far better

absorbed. Partition coeffigient
19-18 - a5 3y
Membrane 2 Paracellular Optimal Largest Optimal log P
" ; 5
g resistance transcellular MW commercial
(Q em?) (Da) product
? (MW in Da)
-

Ophthalmic 1012 <500 Cyclosporin 1.0-2.0

(cornea) (1202.6)

Ophthalmic (RPE) 2000 <400 Bevacizumab 0-5.0
(149 000)

Nasal 261 <1000 Salmon calcitonin 1.0-4.0
(3432)

Pulmonary 266 (bronchial) <500 Insulin (5808) -1to 4
<76 000

Buccal 1803 (buccal) <500 Buprenorphine 2-4
(467.6)

Small intestine 211-266 <500 Cyclosporin 1-5
(1202.6)

Rectal 406 <300 Ergotamine 0-5

19-18 - bl a s 4y (581:0) 70
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Membrane Paracellular Optimal Largest Optimal log P
resistance transcellular MW commercial
(Q em?) (Da) product
(MW in Da)
Blood-brain 2000 <400 Amphotericin B 0-5
barrier (924)
Intramuscular <67 000 Immunoglobulins NA
145-160 kDa
Subcutaneous <67 000 Immunoglobulins NA
145-160 kDa
Intravenous <67 000 Immunoglobulins NA
145-160 kDa
Skin 9703 <500 Tacrolimus (822) 1.0-4.0
Transdermal 9703 <400 Buprenorphinei 2.0-4.0
(467.6)
19-18 - il m s 4y 71
Site Surface area Fluid volume available for dmgl Relative enzyme activity
dissolution, pH
Intravenous Capillary bed in target tissue 95 mL/minute (median cubital Moderate
vein), 7.4
Intramuscular Capillary bed in muscle tissue 0.15-0.2 mL/qg 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 58-7.4 Moderate
Stomach 0.1-02 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? 2-3 mL, pH 7.0-7.4 I Low I
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 6.6-6.9
Skin 173 m* Negligible (water is 10-20% of Moderate
stratum corneum by weight), pH
42-56
Vagina 65-107 cm? 19-18 - i~ :I‘-"#Llhour premenopausal Moderate 72

i ilaace 3 <1918 il a s iy pn Alaa

17/09/2018

36



. I
- -y -
Lipid solubility __,«
m The lipophilicity of a drug is critical in the drug
discovery process

m Polar molecules, i.e. those that are poorly lipid
soluble (log P < 0) and relatively large, such as
gentamicin, ceftriaxone, heparin and
streptokinase, are poorly absorbed after oral
administration and therefore have to be given by
injection

m Smaller molecules that are poorly lipid soluble,
i.e. hydrophilic in nature, such as the B-blocker
atenolol, can be absorbed via the paracellular
rOUte 19-18 - @3 a5 4uss

Oral Dosage form Options

Class I: High Solubility, High Permeability Class II: Low Solubility, High Permeability
No major challenges for immediate-release Formulations designed to overcome solubility or
dosage forms dissolution rate problems
. Particle size reduction

Controlled release dosage forms may be
needed to slow drug release from the dosage | . Salt formation
form and reduce absorption rate. el
Precipitation inhibitors
Solid dispersion
Complexation

Nano technologies

Cocrystals
Class III: High Solubility, Low Permeability Class IV: Low Solubility, Low Permeability
Approaches to improve permeability . Formulations often use a combination of
« Prodrugs approaches identified in Class II and Class
P . h III to overcome dissolution and permeability
ermeation enhancers problems.
Ton pairing . Strategies for oral administration are not
Bioadhesives often feasible.
Nano technologies . Often use alternative delivery methods, such

as intravenous administration.

TI=TO PSS T=F
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02 The base form of prednisolone is most suitable to be formulated as:

a tablet for oral administration
an eye drop
an enema

a slowly absorbed intramuscular suspension injection

O 1and?2

Q 2and 3

Q 1and3

Q 1and 4 |
a2

B W N -

mMooOwr>o0oo0o

The base prednisolone has low aqueous solubility and suitable lipophilicity to
be absorbed orally as a tablet. Itis also insoluble enough to be formulated as
a suspension for inframuscular injection fo achieve the slow release of drug for
a sustained effect,

78 19-18 - bl a s 4o
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@3  The sodium phosphate salt of prednisolone is most suitable to be
formulated as:

a tablet for oral administration

an eye drop

an enema

a slowly absorbed intramuscular suspension injection
Qd 1and?2

2 2and 3

O 1and3

Q land4

Q3

B W -

moOe>Uldidd

The sodium phosphate salt of prednisolone is water-soluble and most suitable
o be formulated as an eye drop and enema fo achieve a local effect.

79 19-18 - bl a s 4y

4. The melting points (mp) of three beta agonist homologues are given below:
OH
HO ﬁ\
C(CH3);

OH
Terbutaline mp 119-122°C

OH
HO

H
NYCHJ

CH,

OH
Metaproterenol mp 100°C

OH
HO

H

NYCHS
CH;

HO

Isoproterenol mp 155.5°C

it silaacs 3 =19-18- Gl a5 4 e Alas 40
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What s their expected order of solubility in water, from highest to lowest?
(@) terbutaline > metaproterenol > isoproterenol

(b) metaproterenol > terbutaline > isoproterenol

(c) isoproterenol > metaproterenol > terbutaline
(d) isoproterenol> terbutaline > metaproterenol

2, A polymorph describes:
(a) A solid with solvent molecules incorporated in its crystalline structure

(b) A solid that takes up water from the environment

() Asolid that forms distinct orderly arrangements between molecules

(d) Asolid that sorbs water vapor from the environment and gradually forms a
solution
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Conditions that May Affect Drug Dissolution
and Release: methodology related

m Medium
= Volume
s pH
m Molarity
m Co-solvents, added enzymes/surfactants
m Temperature of medium
m Apparatus
» Hydrodynamics
m Agitation rate
m Shape of dissolution vessel
= Placement of tablet in vessel

19-18 - el a5 3y pn 89

Dissolution Apparatus

B
19-18 - bl a s 45 90
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Basket

Basket

Type 1 apparatus apparatus apparatus
Paddle Paddle Basket
Type 2 apparatus apparatus apparatus
Reciprocating| Flow through Flow through
Type 3 cylinder cell apparatus cell apparatus
Flow through
Type 4 cell apparatus
Paddle over
Types disk
Type 6 cylinder
Reciprocating
Type 7 holder
Dissolution Apparatus USP
Apparatus? Name Drug Product
Apparatus 1 Rotating basket | Tablets
Apparatus 2 Paddle Tablets, capsules, modified drug products,
suspensions
Apparatus 3 Reciprocating Extended or targeted release drug
cylinder T products
Apparatus 4 Flow cell Drug products containing low-water-
soluble drugs
Apparatus 5 Paddle over disk | Transdermal drug products
Apparatus 6 Cylinder Transdermal drug products
Apparatus 7 Reciprocating | Transdermal drug products
disk

aApparatus 1-7 refer to compendial dissolution apparatus in USP-NF (United
19-18 - <l a5 dsn

States Pharmacopeia)

92
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Type 1 Basket apparatus  50-120rpm IR, DR, ER
Type 2 Paddle apparatus ~ 25-50rpm IR, DR, ER
Type 3 Reciprocating 6-35rpm IR.ER

cylinder

Flow through cell N/A ER , poorly soluble
Type 4 apparatus API
Type 5 Paddle over disk 25-50rpm TRANSDERMAL
Type 6 cylinder N/A TRANSDERMAL

Reciprocating 30rpm ER
dyped holder

19-18 - &bl a5 435 93

Q determine the solubility of the drug

- predict the absorption pattern in vivo
serve as a quality control procedure
a1
a2
Q 1laoand?2

1
2
3

Q19  The objective(s) of performing dissolution tests is {are) to:

3 2and 3

moO w >0 0

3 1,2and 3

uble drugs because they can:

1 form more soluble ionised salts with the drugs

@20 Surfactants can function as solubilising agents for certain poorly sol-

12 form more soluble complexes with the druas

3 alter the dielectric constant of the medium
Q increase the viscosity of the medium
1 alter the pH of the medium

94 19-18 - bl a5 45
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Rotating basket (Apparatus 1)

\

Dosage Form

Rotating basket (Apparatus 1)

= In case of none-disintegrating dosage
forms this apparatus is superior to
apparatus 2 since it constraints the
dosage form in a steady state fluid flow

m It is inferior for testing dosage forms
which contains gums due to clogging of
screen matrix

19-18 - bl a s 4o 96
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Rotating basket (Apparatus 1)

m In the case of floating dosage forms this
method performs well, but care should be
taken that excepients do not clog the
basket mesh

19-18 - bl a s 4y 97

Rotating Paddle (Apparatus 2)

1\
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Rotating Paddle (Apparatus 2)

m This apparatus is identical to apparatus 1
except that the paddle is substituted for
the rotating basket

= Frequently used for both disintegrating
and non-disintegrating dosage forms

19-18 - bl a s 4y 99

Reciprocating cylinder (Apparatus 3)
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*Reciprocating cylinder type
(USP apparatus 3)

Design:
Vessel:- Cylindrical flat bottom glass vessel.

Agitation:- Reciprocating
Generally 6-35 cycles/min

Volume of dissolution fluids:- 200-250 ml }m‘-ﬂl @ﬂlﬂa
: ..-‘ ' | |
Water bath:- Maintain at 37 + 0.5°C * o1 Oonage rorma| |
fim | frmR

Use:- Extended release . l J

Reciprocating cylinder (Apparatus 3)

m One advantage of the reciprocating
cylinder is that the gastrointestinal
tract conditions can be easily
simulated, as it is easy to make time
dependent pH changes

m This apparatus is most suitable for
non-disintegrating (extended
release) or delayed release
(enteric coated) or targeted
release dosage forms

102
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Flow cell (Apparatus 4)

Top

Sample Cell
for Tablet
Sample
L Tablet

19-18 - <l s Ty n o 103

Flow cell (Apparatus 4)

m The advantage of flow through cell
apparatus is the ability to test drugs of
very low aqueous solubility and the
ability to change the pH conveniently
during the test

19-18 - bl a s 4o 104
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Types of dissolution media
? a

a) Purified water

b) Dilute acid (0.001 N-0.1 N HCD

c) Simulated gastric fluid (with or
without enzymes)

!) Simulated intestinal fluid (with or
without en=yvmes)

e) Surfactants (with or without acids
or buffers)

) Buffered agueous solution (pH
4-8)

election of dissolution media

Oral formulation ‘
» Physiological pH e hdi
e pH 1.2-6.8 for IR formulations
e pH 1.2-7.5 for MR formulations

Low solubility compounds
» Surfactants (e.g., polysorbate, SLS,

bile)
» wetting agent
« solubilizing agent

B
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Which of the following statements about particle size reduction
is incorrect?

A Q poarficle size reduction results in an increase in the surface area

B 0 parficles with smaller sizes generally dissolve at a faster rate

C U particle size reduction can always improve drug bicavailability |

D O the bioavailability of spironolactone can be improved by
particle size reduction

E O optimising the particle size of drugs is a common pracfice in
the pharmaceutical industry

Which of the following statements_gbout the crystal properties of

drugs that exhibit polymorphism i

A O the different crystalline forms vary in physical properties

such as dissolution and solid-state stability

B 1 adrug can existin more than one crystalline form

C O crystalline form transition can occur during milling
,_DJ_dj.tEaLam_cmﬁﬂL@ forms vary in hardness, shape and size

E @ itis usually difficult to identify and separate polymorphic |

farms after the drug is incorporated in a tormulation
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e} Fomycin Undergoes acia-caldalysed Nydrolysis In gastic acid. Tis

stability in gastric acid can be improved by:
1 [ formulating it in enferic dosage form
2  Q forming erythromycin estolate
3 [ administering with meals

AQl

B Q2

cQ3

| D Qland?2
E31,2and3
109 19-18 - &bl a5 435

@27 The following properties are frue concerning weak acids or weak bases:

A [ weak acids are essentially fully dissociated at pH 7.0
B- 0 weak acids are more soluble in solutions of low pH than in
solutions of high pH
C 11 the % ionisation of weak acids increases as the solution pH
is increased
D [0 the % ionisation of weak bases increases as the solution pH
is increased
| E 0 AandC |
26  The diffusion of drugs of molecular weight <700 in solution is depen-
dent on:
A [ temperaiure

[ viscosity
Q molecular weight
[ nature of the solvent

B
L.
D
E

0 temperature, viscosity and nature of the solvent

110 19-18 - bl a s 4o
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