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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 delia 10250 8




Site Surface area Fluid volume available for drug Relative enzyme activity
- pH
Intravenous Capillary bed in target tissue 95 mL/minute (median cubital Moderate
vein), 74
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? 0.9-1.1 mL, pH 58-74 Moderate
Stomach 0.1-0.2 m? 118 mL, pH 1-35 High
Small intestine 100 m? 212 mlL, pH 5.0-7.0 High
Large intestine 05-1 m? 187 mL, pH 6.4-7.0 Moderate I
Rectum 200-400 cm” 2-3mL, pH 7.0-74 Low
Nose 160 cm? Airway surface liquid 0.7-7 pL/cm?] I Moderate I
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 1.73 m? Negligible (water is 10-20% of Moderate
stratum corneum by weight), pH
42-56
Vagina 65-107 cm? 1 mL/hour premenopausal Moderate
1 el 9

33.

The product inserts for many drug products
contain cautionary statements. Which one of
the following sequences lists the three types
of cautions in the order of least serious to
most serious?

(A) contraindication, precaution, warning

(B) precaution, warning, contraindication

(C) warning, contraindication, precaution
(D) warning, precaution, contraindication
(E) contraindication, warning, precaution

1 dclia Japa- 10
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Basket Basket
Type 1 apparatus apparatus
Paddle Paddle
Type 2 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

Reciprocating cylinder (Apparatus 3)

1 dclia Japa- 12
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_Pharmacokinetics & Times
Drug at Absorption Site
80
601
Drug in Body
40
Excreted Drug
20
UJ I 1 1 T T | I i
0 1 2 3 4 5 6 7 8
Time (Arbitrary Units)
13 1 el Uapa
MEC for
""""""""""""""" adverse response
Peak effect

Therapeutic
window

dadal) 32LLY

Drug Effect (Cp)

MEC for
desired response

+=——— Durationl of action —i

kel Baa

lag period Time
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Fig. 1 Solubility vs. solvent polarity for polar, semipolar
and non-polar solutes. 19
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Fig. 4 pH-Solubility profile of acetazolamide. (From Ref )
eliadlya 21

TABLE 13.2 WATER AND ALCOHOL
SOLUBILITIES OF SOME WEAK ACIDS,
WEAK BASES, AND THEIR SALTS

adl g ai_,.\.u'a sl MILLILITERS OF SOLVENT
eadlel g A (2 gen 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
m
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
.

02/04/2018
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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 be.taken 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
14ebiailya 26
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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

29 1 el Uapa
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30 1 e lia Uapa

02/04/2018

15



iyl aaa piualy g BN Gawad ,C
Solubility & particle size

Ualli Ladie ale Jn 3l gal) ADad) Ao pu 233
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Griseofulvin _
?;;or;l Notices p— The relatlve
ur monograp . . A
bioavailability of danazol
' w.co .
Hico_ A o has been increased

[;,Iu/vf “400% by administering
ocw; ©H S particles in the nano-
rather than the

CH,;CIOs 352.8 126-07-8 .
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

1aeliodlua 32
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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.
1 dclia Uasa 33

Hydrophobic drugs- slall 4a <l 4, g2

e Al s Guuseall Ay ) sl Sl
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 s Gyn

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. |

02/04/2018
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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

35 1aelioidlua

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

1 I temperature
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
Ca3,4and5
D Q1,3and 4
| E a2 4and5
36 1 delia Ay

02/04/2018
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Pharmaceutical Particles

—

| Amorphous form | Crystalline form

pseudo-polymorph Polymorph

»

Anhydrates Hydrates Solvates

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)

1aeliodlua 38
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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

Jo—o gives greater
v -
R T e o 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

1 Gelia Apa 41

(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 IrihydrcleA

-
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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 wjv
Glutethimide: 25 0.0263 0.042 :
32 0.0421 0.0604
40 0.07 0.094
Erikson. Am. J. Pharm. Educ. 28, 47 (1964)
45 1 el Alapa

@8  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

46 1 declia daua
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Drug A is a weak acid (pK,, 6.4) and has a log P {partition coefficient)
of 2.06. Drug B is also a weak acid (pK; 6.4) and has a log Pof 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?

0 absorption of Drug A > Drug B

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

mgo O @ |>

47 1 4ebiadlya

2 il B ol gl AR (larind) Jady Lgad ]
Saiy) ddmds Aladl) 3alal) 1
dimiia Ay glh o) gd <) Alladll 3aLad) 2
ddmian dusaaa (ol gA @il Aladl) 3aLad) 3
Bazall dda gany A5 Alladl) 5alal) 4
daalgl) cilay JYG @ A Aladl) 3alall 5

A-5351 |B-4353351 |C-3355 D-554 E-535441

48 14ebiailya
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.
Lipid solubility @f
3 A

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

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

1 4 GE daua

. I
Lipid solubility g&
H a
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

= 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 {150 tn

02/04/2018
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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,

54 14ebiailya
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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

0 laond4

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.

55 1 4ebiadlya

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

02/04/2018

28



What is 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) Asolid 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

slall A AN g jlgual) A 43 C ABDa)

TABLE 4.8 Correlation bertween Melting Points of Sulfonamide

Derivatives and Aqueous Solubility [7]

Compound Melting Point (°C) Solubility (g/Liter)
Sulfadiazine 253 0.077
Sulfamerazine 236 0.200
Sulfapyridine 192 0.285
Sulfathiazole 174 0.588

Reproduced from Florence AT, Attwood D. Physiochemical Principles of Pharmacy,
5th ed. New York: Pharmaceutical Press, 2011, with permission.

58 1 e lia Uapa
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Cyclodextrine (x iwsd gl aladiuly ADAN) st TV
4ilad Aale) ) dsbiadly dlld g galad) L&D (ha (3RS

Table 3.1 Structure and physicochemical properties of the natural «CD, BCD and y CD.

oo oH
HO
Hydrophobec 10 Rim of secondary -
central caity L ysony groups
8 H
'y HO

S 3L

g 2 I mofpimay
hydroxy groups
Property a-Cyclodextrin B-Cyclodextrin y-Cyclodextrin
Synonyms: Cyclo-a-(1-4)-D- Cyclo-a-(1-+4)-D- Cyclo-a-(1-+4)-D-
hexaglucopyranoside heptaglucopyranosifle octaglucopyranoside
Cyclomaltohexaose Cyclomaltoheptose Cyclomaltooctaose
Cyclohexaamylose Cycloheptaamylose Cyclooctaamylose
Alfadex Betadex Gammadex
Molecular weight of anhydrous
compound (Dalton): 972.84 1134.98 1297.12
Number of glucopyranose units: 6 7 8
Melfing femperature ranges 255=260 255=265 240-245
Crystal water content (% w/w): 10.2 13.0-15.0 8-18
Approximate dimensions (nm):*
height (H): 0.78 0.78 0.78
[ inner diameter (ID): | 0.50 0.62 0.80
outer diameter (OD): 1.46 1.54 1.75
[Solubility in water at 25°C (mg/mh? | 129.5 £ 0.7 18.4 + 0.2 249.2 £ 0.2

Ada cilfiia J£23 BCD Sl 45

The 2,6-DM14-b-CD and the 2,3,6-TM21-b-CD have solubilities of
57 and 31 g/100 ml, respectively, versus 1.8 g/100 ml for the parent b-CD.
The introduction of the methyl groups disrupts the “‘belt of H-bonds”
effectively increasing the polarity of the derivative.

Table 2 Nomenclature and substituent structures for modified CDs

Solubility

Position of substituent Substituent structure* Nomenclature #-! | g/100 ml
Parent cyclodextrins
Alpha-CD .OH 4CD 12.9
Beta-CD -OH p-CD 1.86
Gamma-CD -OH 7-CD 24,9

Modified cyclodextrins neutral

Methyl derivatives

Dimethyl 2,6 -0-CH; 26-DM14-CD | 57
Methyl Random -0-CH; M#-CD
Trimethyl 23,6 .0-CH, 236™™CD | 31
Ethyl derivatives Random -0-CH-CH; E#CD
1 e lia Uaua 60
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Kan
m-D+n-CD =—=—D,,/CD, (3.1)

Guest Cyclodextrin Inclusion complex

Figure 3.2 Formation of a guest/host inclusion complex. In this case one guest molecule
(m = 1) forms a complex with one host molecule (n = 1).

1aelioidlua 61

Table I Commercial pharmaceuticals with CD-based formulations

Drug product Trade name Company Country
PGE, /a-CD Prostandin Ono Japan
Intra-arterial infusion Prostavasin SchwarzPharma Germany
Italy
Intracavernous injection Edex SchwarzPharma USA
Cefotiam Hexetil HCl/2-CD Pansporin T Takeda Japan
Tablet
Piroxicam/p-CD Various Various Belgium
Tablet Brazil
Suppository France
Oral liquid Germany
. . Italy
Piroxicam The Netherlands
General Notices Scandinavia
(Ph Eur monograph 0944) Switzerland
- o O athisol Synthelabo Italy
¥
S\ - tarmon E Ono Japan
N
O it Teikoku Japan
OH O N s 2 E
niel Shionogi
a-Gargle Kyushin Japan
CysHisNO,S 331.4 36322-90-4
Solubility yan

Practically insoluble in water, soluble in methylene chloride, slightly soluble in anhydrous
ethanol. 62
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Cyclodextrins are not only used to
improve the water solubility of poorly
water-soluble drugs. Drug-
cyclodextnin complexes have also
been developed for taste and smell
masking or to decrease gastric and
ophthalmic irritation of the drug.

Ja) (e ks Ll CD g« inclusion complexes J&is
1l e Ll (805 elall 8 200as) (peens
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i
O-I;W, Aspirin

Solubility

Slightly soluble in water, freely soluble in ethanol

1 Gelia Aypa 64
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TENSIOACTIFS

H.L.B.
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Griffine 1949
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Hydrophile — Lipophile Balance
(HLB)
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CMC: Critical Micelle Concentration

(4]
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b 361l
CMC
S AN
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PARTITION COEFFICIENT:£ jsill Jalza
(LogP) 3l s (Alall skl (o £ 555 Jalaa
daladicd (Say o) Al B acdl) o dpald (ubd e ey
(goal) slaall jge o 108 g da a 5Y il
o Ak alaiial & £l CDllas (ubdl o gl Gok i)
Osl Cuds ausdousish o Jeilisal) of Jsils oW Jlaminaly 485 5)
gl plig gl slall 98 La Bale Alall ) ghall daladind (Say Liay)

L
(Y pH) pH 7.4 32
Adcd
analyte -
-i v T = Measure analyte in
{ | (i) i =<3 both phases
-— T » -
() separate =4 ?B,',‘,(L,',C' ?',9;, - ‘,,t,f‘ =
3 cCoOmc. iIn aqu =
O rganic 7 log F= 0.954
Buffer solvent

Gkl e dalaial aly o) 1) sL&ad 4y jadl w0 g pall i (g
Ja (e BB (LogP) ¢is 1) (Jrdial) g2l (Passive route)
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PARTITION COEFFICIENT

% Between the time of drug administration & elimination it
diffuse through several membranes ( Lipid barrier’s)

% Oil/Water partition coefficient plays a major role in
evaluating the drug penetration.

Where..

Co= Equilibrium concentration in organic phase.
Cs= Equilibrium concentration in aqueous phase.

& Drugs with extremely high partition coefficient are
very oil soluble and penetrates in to various
membranes very easily.

1aelioidlua 7

Log partition coefficient is the log of the drug concentration in octanol divided by the
drug concentration in water.

Log P provides the pharmacist an appreciation of the drug's partitioning preference.

A positive log P tells us that more drug has moved into octanol
A negative log P tells us that the drug has partitioned more into water.

The log P of an ionizable drug is understood to be for the unionized form.

Log D Is the partition coefficient for the combination of ionized and unionized forms
of a drug at a specified pH.

Using the United States Pharmacopoeia definition of water solubility (greater than
3.3% in water), compounds with ajlog P less than 0.5 are considered water soluble.

Compounds with a log P of 0.5 or greater are considered water insoluble| Although

log P is used in some instances to predict water solubility, its significance lies in its

ability to predict partitioning into biglogical membranes. ’s
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D (cml/s)

partition coefficient P

1 daclin dava 73

U The relationship between tissue penetration
and partition coefficient for the drug is known

as Hansch Correlation.

)
>
=
o
4]
[=2]
(=]
et

L The activity of the drug is a function of its ability to
cross membranes and interact with receptors. The more
effectively the drug crosses the membrane the greater

is the actiVity 1 oelin Uaa 74
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% There is an optimum partition coefficient for
a drug in which it permeates membrane effectively
and shows greater activity.

& Partition coefficient with higher or lower
than the optimum are poorer candidates for
the formulation

“Unionized water soluble are highly
absorbed from the intestine and lipid soluble
drugs are absorbed from the tissue.

1aelioidlua 75

“Values of partition coefficient below optimum
result in the decreased lipid solubility and remain
localized in the first aqueous phase it contacts.

“Values larger than the optimum , result in poor
aqueous solubility but enhanced lipid solubility and
the drug will not partition out of the lipid
membrane once it gets in.

1aeliodlua 76
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Paracellular Optimal Largest Optimal log P
. 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
1 detin dss GaLe) 77
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 Buprenorphine 2.0-4.0
(467.6)
1iclailia 78
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