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Hydrogen . . State at 30°C if other than solid:
2—] 2 Electron population of orbits '\ K 4 g = gas; | = liquid
2
L3 J 4 L At No
- | .
Li Be SiSymbol Outline letters represent elements
6.94,a.b,c 9.012182 PJ At Wt known only through synthesis.
1 2 e Valence
2 \\I On the scale ’C = 12*
Lithium Beryllium Name
2 H | Characteristic values
1 11 2 12
Na Mg
22.989768 24.3050
3 1 2
ston | Magnesum | TIB IVB VB VI B VII B VIII
2 | 2 2 2 2 2 2 2 |
8 8 8 8 8 8 8
8 19 8 20 9 21 0| 22 n| 23 13| 24 13| 25 14| 26 15| 27
2 2 . 2 1 2
K | Ca Sc Ti |2V Cr |2/ Mn |2 Fe [2] Co
39.098; 40.078° 44.95591 47.88 50.9415 51.9961 54.93805 55.84; 58.9332
4 1 2 3 2,3, 4 2,3,4,5 2,3,6 2,3,4,6,7 2,3 2,3
Potassium Calcium Scandium Titanium Vanadium Chromium Manganese Iron Cobalt
g g 2 2 2 2 2 2
8 8 8 8 8 8
188 37 18 ‘ 38 18 39 18 40 18 41 18 42 18 43 18 44 18 45
8 9 10 12 13 13 15 16
1 Rb 2 Sr 2 Y 2 Zx 1 Nb 1 Mo 2 e 1 Ru 1 Rh
85.467s0 87.62b 88.90585 91.224> 92.90638 | 95.94 (97.9072) 101.0:% 102.9055
5 1 2 3 4 3,5 2,3,4,5,6 6,7 2,3,4.6,8 2.3, 4
Rubidium Strontium Yttnium Zirconium Niobium Molybdenum Technetium Ruthenium Rhodium
2 1]z 2 2 2 2 2
8 8 8 3 8
is 55 18| 56 57-71 18| 72 8| 73 18| 74 18| 75 8| 76 8| 17
8 18 32 32 32 32 32 32
8 Cs 8 Ba Lants}?:mde 10 Hf 11 Ta 12 w 13 Re 14 Os 17 Ir
1| 132.90543 | 2 | 137.327% Series 2 178.4¢ 2 | 180947, | 2 183.85 186.207 2 190.26 192.2,
6 1 2 4 5 2,3,4,5,6 3,456, 17 2,3,4,6,8 2,3, 4
Cerium Barium Hafnium Tantalum Tungsten Rhenium Osmium Iridium
1OE
8
e 87 is 88 89 -103 104 105 106 107
3
See
1s Fr 1o Rab | actimias (Ungq) (Unp) (Unh) Uns
1 (223.0197) 2 226.02549, Series (261.11) (262.114) (263.118) (262.12)
1 1 IR Bl B
(Unnil- (Unnil- (Unnil- (Unnil- N
Francium Radium quadium)§ pentium)$§ hexium)$ septium)
2 2 2 2 2 2
8 8 8 8 8 8
Lanthanide }8 57 18 58 ;g 59 18 60 18 61 18 62 ;8 63
Sert 8 19 22 23 | 24 5
o mon | 9 La 9 Ce 9 Pr s | Nd ) s Sm |5 | Eu
Elements) 2 | 138.905:b 140.115 | 2 |140.90765 | 2 | 144.2,b 2 |(1449127)| 2 | 150.38 2 | 151965
3 3.4 3.4 3 3 2.3 2.3
Lanthanum Cerium Praseodymium Neodymium Promethium Samarium Europium
2 2 2 2 2 2
8 8 8 8 8 8
%] 89 || 90 || 91 || 92 || 93 |1 94 || 95
32 32 32 32 32 1N 32 | 32 ~
actnice | 15| Ac |35 Th || Pa |21 U || Wy |35 Yo |24 Amw
Beries 9 | 22r.02r8d | § | 2320810 3 | 23103590 | |238.0289h.c 23700820 | § | (244.0842)| 3 |(243.0814)
| = | 3 | = | 4 = 5 3.4.5.6 |~ /3,456 ] 3,456 "~ | 3456
Actinium Thorium Protactinium Uranium Neptunium Plutonium Americium

* Atomic weight is an alternative term for ‘relative atomic mass of an element’, Ar(E). The l
to Ar (12C) =12 and apply to elements as they exist in ma
used witlh due regard to the footnotes they are considered re
ues in parentheses are for radioactive el
origin of the elements; the value given is

t Beginning with Group Ill, authors differ in their p

t Expected value from theoretical considerations.

UPAC values given here are scalec
terials of terrestrial origin and to certain artificial elements. Wher
liable to +1 in the last digit or +3 if that digit is subscript. Val
ements whose atomic weights cannot be quoted precisely without knowledge of the
the atomic mass number of the isotope of that element of longest known half-life
resentation of the ‘*A’” and ‘‘B’’ groups of elements.
§ Names and symbols provisionally suggested by IUPAC.




NON-METALS INERT
GASES
VII A ZERO
ERINT] EXRNC
1 2
H He
1.00794¢ 4.002602°
-1 0
IIT A IVA VA VIA )
Hydrogen Helium
2 2 I 2 ] ' gl 2 [g] 2 ‘L 2 g
3 4 5 6 8
J 5 6 7 8—17J 9 _J 10
B C N o F Ne
10.811%¢ 12.011a 14.00674 15.999,a 18.9984032 20.1797¢
3 —4:2,4 -3:3,5 -2 -1 0
Boron Carbon Nitrogen Oxygen Fluorine Neon
2 l 2 2 2 2 tL 2 g
8 8 8 8 8 8
3 ! 1 3 4 1 4 5 1 5 6 1 6 7 1 7 8 18
- Al Si | P S [ Cl Ar
26.981539 28.085; 30.973762 32.066° 35.4527 39.945a,b
3 —4; 4 -3:3,5 -2;2,4,6 -1;1,3,5,7 0
B IIB
I Aluminum Silicon Phosphorus Sulfur Chlorine Argon
2 2 2 2 h 2 2 2 2 Ll— 2 g
8 8 8 8 8 8 8 8 8
16 | 28 | 1g| 29 | 18| 30 || 31 }is| 32 | 33 || 34 |ig| 35 Jis| 36
2 - 1 2 3 4 5 6 7 8
L 7 Ni [ ] Cu Zn Ga Ge As |’ | Se Br Kr
58.69 63.545 65.39 69.723 72.61 74.92159 78.96 79.904 83.800.¢
2,3 1,2 2 3 4 -3:;3,56 —2:4,6 -1;1,3,5,7 0
Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine Krypton
2 2 | 2 2 | 2 2 2 2 2 g
8 8 8 8 8 8 8 8 8
18 | 46 18 47 18 | 48 18 { 49 18| 50 18| Sl 18 | 52 18| 53 18| 5S4
18 18 18 18 18 18 18 18 18
Pd 1 Ag 2 Cd 3 In 4 Sn 5 Sb 6 Te 7 I 8 Xe
106.42b [ 107.868;° 112.4110 114.82b 118.71 CO121.7 127.600 126.90447 [—— 131.29b,¢
2,4 1 2 3 2,4 -3:3,5 —2:4,6 -1;1,83,5,7 0
Palladium Silver Cadmium Indium Tin Antimony Tellurium Iodine Xenon
T2 2 | 2 u 2 2 2 2 2 2 g
8 8 l 8 8 8 8 8 8 8
18| 178 18 719 18| 80 18| 8l 8 82 18| 83 18| 84 18| 85 18| 86
32 32 32 32 32 32 = 32 32 32
17 Pt 18 | Au 15 | Hg 18 Tl 18 Pb 18 Bi 18 Po 18 At 15| Rn
1| 195.04 1 |196.96654 | 2 | 2005, | 3 | 2043833 | 4 | 207.200 | S5 |208.980437| O |(208.9824)] 7 | (209.9871) ] B | (222.0176)
2,4 1,3 1,2 1,3 2,4 3,5 2,4 1,3,5,7¢ 0
Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon
22; 2 2 2 2 2 2
8 8 8 8 8 8 8
18 64 18| 65 18 | 66 18| 67 18| 68 18| 69 18| 70 18] 71
5 26 28 29 30 31 32 32
9 Gd 9 Tbh 8 Dy 8 Ho 8 Erx 8 Tm 8 Yb 9 Lu
15720 | 2 |158.92534 | 2 | 1625, 2 1164.93032 | 2 | 167.2 2 |168.93421| 2 | 173.0, 2 | 174.96
—— I L L S —
3 3,4 3 3 3 3 2,3 3
Gadolinium Terbium Dysprosium Holmium Erbium Thulium Ytterbium Lutetium
g g 2 2 2 2 2 2
8 8 8 8 8 8
lg 96 18 97 18 98 18 99 18 100 18 101 18 102 18 103
3 32 32 32 32 32 32 32
5 Cm |26 Bk |27 © || Bs |29 Fm |3 | Md |3 Wo |3 Lr
5 l@aror03)| 5 | (2470709 5 |(251.0798)| § | (252.089) | I ‘ (257.0051)| 9 | (258.10) | 9 |(269.1009) 9 | (262.11)
3 L= ] 3.4 ‘_J 3 — 31 3% 31 31 3t
Curium Berkelium Californium Einsteinium Fermium Mendelevium Nobelium Lawrencium

Y

Element for which known variations in isotopic composition in normal terrestrial material prevent a more precise atomic weight
being given; A; (E) values should be applicable to any ‘normal’ material. bElement for which geological specimens are known
in which the element has an anomalous isotopic composition, such thatthe difference between the atomic weight of the element
in such specimens and that given in the table may exceed considerably the implied uncertainty. cElement for which substantial
variations in A, from the value given can occur in commercially available material because of inadvertent or undisclosed change
of isotopic composition. dElement for which the value of A; is that of the radioisotope of longest half-life.
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Color Plate 1. Figure 34-32. The 3-dimensional molecular structure of d,I-propranolol hydrochloride provides information about the molecular con-
formation and bonding whereas the its packing arrangement within the crystallographic unit cell is useful in understanding the physical properties of

the crystalline form.
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Color Plate 2. Figure 34-35. The x-ray powder diffraction patterns of two polymorphic forms of d,I-propranolol hydrochloride indicate differences in
molecular arrangements within their different crystal lattices.
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Color Plate 3. Figure 34-44. Design for the crystallization process for polymorphic form screening demonstrates hot filtration of the crystallization so-
lution and its transfer to three crystallization plates and two plates for solubility determination.



Color Plate 4. Figure 34-45. Birefringence images and powder diffraction patterns collected from the evaporative crystallization plate in the HTS of
d,l-propranolol hydrochloride indicates two polymorphic crystal forms and their location within the 96-well plate, thus enabling correlation of crystal-

lization chemistry with the crystal form obtained.

General Characteristics

® High mp, High crystal energy

* Lipophilic or Less H-bonding

*® Less dense packing & Less H-bonding
® Higher Aq. Sol. or Less H-bonding

® Lipophilic or Moderate H-bonding

e uconssoibility * General Rule of 5 compliance

Color Plate 5. Figure 38-7. Possible and physiological-negative drug

spaces.

Color Plate 6. Figure 41-3. Multiple effect still (courtesy, Getinge).
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Color Plate 7. Figure 41-10. Example of an isolator (courtesy, LaCal- Color Plate 8. Figure 41-12. Example of a three-bucket assembly used
hene). for sanitizing facilities (courtesy, Contec).

High flow: 65-75% porous
Particles retained by

» Sieving

» Entrapment
(tortuous pathway)

» Adsorption A

(high internal area) %&‘_‘fﬁ'{}i’} ﬁﬁu ¥

Color Plate 10. Figure 41-19. Mechanisms of microbial retention on
membrane filters (courtesy, Millipore).

Color Plate 9. Figure 41-18. Rubber closure processors (courtesy,
Getinge USA).

Color Plate 12. Figure 41-22. Vial filling machine, distant and close-up
Color Plate 11. Figure 41-21. Syringe filling machine (courtesy, Baxter). views (courtesy, Baxter).



Color Plate 13. Figure 41-27. Steam sterilizers (small and large) (courtesy, Getinge).
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Color Plate 14. Figure 41-28. Example of a laboratory freeze-dryer (courtesy, Baxter).

Temperature difference between chamber and condenser
and pressure differential between solution in vials and
vacuum pump drives ice out of vial and onto the condenser

Conversion of solid :
(ice) to vapor in ¥
chamber called °® ]
sublimation £
A ..
% Condenser
5 g AP Vacuum
g - Pump
= Dry Cake Pressure gradient between
® Sublimation Front €= g,piimation front and chamber
T Frozen Solution
_ Ihermalkl il Shelf
Thermal fluid circulates within the shelves to

control temperature in chamber

Color Plate 15. Figure 41-29. Heat and mass transfer in the freeze-dryer.



Color Plate 16. Figure 41-30. Example of a production freeze-dryer (courtesy, Edwards).

Color Plate 18. Figure 41-32. Example of an isolator used for sterility testing (courtesy, Baxter).
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Color Plate 19. Figure 43-1. A cutaway horizontal section of the eyeball illustrating the important anatomic structures and their interrelationships di-
agramatically. The different layers of the cornea are illustrated in the magnified view. Relative sizes are suggestive and not proportional. The diameter
of a mature eyeball is generally slightly greater than one inch (courtesy, Alcon, Inc., Fort Worth, TX).
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Color Plate 20. Figure 60-1. Immune activation cascade.
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Color Plate 21. Figure 60-2. Production of monoclonal antibodies.

Mechanism of Actions of
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Color Plate 22. Figure 60-3. Immunosuppressants’ mechanism of actions.



Color Plate 23. Figure 62-3. Functional consequences of genetic polymorphisms in the human p-glycoprotein transporter gene (MDR1 or ABCBT). The
schematic of the human P-glycoprotein was adapted from Kim RB, Leake BF, Choo EF, et al. Clin Pharmacol Ther 2001; 70:189, with each circle repre-
senting an amino acid and each color a different exon encoding the corresponding amino acids. Two SNPs in the human ABCB17 gene have been asso-
ciated with altered drug disposition (Panels A,B,C,E) or altered drug effects (Panel D) in humans. The synonymous SNP in exon 26 (nucleotide 3435 C>T
SNP), has been associated with higher digoxin oral bioavailability in patients homozygous for the T nucleotide'®” (Panel A), but lower plasma concen-
trations after oral does of fexofenadine'”® (Panel B) and nelfinavir'”' (Panel C). This SNP has also been linked to better CD4 cell recovery in HIV infected
patients treated with nelfinavir and other antiretroviral agents (Panel D)."”! The SNP at nucleotide 2766 (G>T) has been associated with lower fexofe-
nadine plasma concentrations in patients homozygous for the T nucleotide at position 2766(Panel E).'”° Panels A-E have been adapted from the orig-
inal reports of Kim RB, Leake BF, Choo EF, et al. Clin Pharmacol Ther 2001; 70: 189; Hoffmeyer S, Burk O, von Richter O, et al. Proc Nat/ Acad Sci U S
A 2000; 97: 3473. and Fellay J, Marzolini C, Meaden ER, et al. Lancet 2002; 359: 30. (From Evans WE, McLeod HL. N Engl J Med 2003; 348:538.)








