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1. Soybean lecithin (Phospholipon® 90) (Nattermann Phospholipid GmbH,1995)
1, Scientific names:

(3-sn-Phosphatidyl)-choline, soya
1,2-diacyl-sn-glycero-3-phosphocholine(TUPAC)
Cholinephospholic acid diglyceride ester

2. Chemical formula:

I
" CH—O0—C—R,
o)
ll
CH—0O—C—R,
0-

CHZ—O_T_—OCHICHZN = (CHJ)J

R, and R, = fatty acid residues
mean empirical formula: 'C H, O, PN

mean molecular weight : 775 g/mol

3. Composition:

Phosphatidylcholine 93 +3%
Lysophosphatidylcholine 3+3%
d,l-a-Tocopherol min. 0.1%



Typical fatty acid composition:
palmitic acid
stearic acid
oleic acid
linoleic acid

linolenic acid
4. General properties :

Form

Color

Melting point

Density

pH-value

(c=1 % in 71 % NaCl-solution)

Specific rotation

118

12 +2%
3+1%
10+3%
66 + 5%
5+2%

granular or waxy

yellow

ca. 180 oC with decomposition
ca.l g/cm3

3.5-7.35

(=]
ca. 7

(c=10% in CHCI, : CH,OH : H,O = 65:25:4=v:v:v)
3 3 2

Solubilities:

Soluble in

Sparingly soluble in

ethanol
propylene glycol
toluene

hexane

ether
chloroform
petroleum ether
acetone

methy] acetate
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Dispersible in water
5. Stability data:

Phospholipon® 90 is chemically and physically stable for at least 3 years

in closed original containers and the specified storage temperature.
6. Applications:

- Preparation of mixed micelles for drugs
- Phosphatidylcholine source for drugs and dietetics |
- Production of liposomes for pharmacy, dermatology and cosmetics for
the improvement of skin humidity and skin penetration
.- Suggested concentration for top.ical application:
cosmetic: 0.5-3%

pharma: 2-10%
7. Safety data :

Phospholipon® 90 is not dangerous goods according to the currently valid
transport regulations of the working materials regulation of February 11, 1982 or the'
chemicals law. Not names in the list of water-polluting substances. The product can be
regarded as nontoxic for both humans and animals. Toxicity and skin toleration data

are available on request.
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2.. Cholesterol (Wade and Weller, 1994b)

1. Nonproprietary names
USPNF : Cholesterol

2. Synonyms
Cholesterin

3. Chemical name and CAS registry nuﬁber
Cholest-5-en-34 - ol [57-88-5]

4. Empirical formal  Molecular weight

C,H,0 386.67

5, Structural formula
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6. Function category
Emollient; emulsifying agent
7. Application in pharmaceutical formulation or technology
Cholesterol is used in cosmetics and topical pharmaceutical formulations at
concentrations between 0.3-5.0% w/w as an emulsifying agent, It imparts water-
absorbing power to an ointment and has emollient activity. Cholesterol additionally
has a physiological role.
8. Description
White or faintly yellow, almost odorless, pearly leaflets, needles, powder
or granules. On prolonged exposure to light and air cholesterol acquires a yellow to

tan color.

9. Pharmacopeial specifications

Test USP NF XVII
Identification -+

Melting range 147-150°C
Specific rotation ~34° to -38°
Acidity +

Loss on drying < 0.3%
Residue on ignition 20.1%
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10, typical properties .

Boiling point: - 360°C
Density: ' 1.052 g/cm3 for anhydrous form
Dielectric constant (pK ): 5.41
Melting point: 147-150°C
Solubility '
Solvent Solubility at 20°C

unless otherwise stated

Acetone soluble
Benzene 1in7
Chloroform 1in4d.5
Ethanol 1in 147 at0°C

1in 78 at20°C
1in29 at40°C
1in19 at50°C
lin13 at60°C

Ethanol (95%) 1in78 (slowly)
1in 3.6. at 80°C

Ether 1in2.8

Hexane 1in 52

Isopropyl myristate l1in19

Methanol 1in 294 at0°C

1in 153 at20°C
1in53 at40°C
1in34 at50°C
1in23 at60°C
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Solvent Solubility at 20°C

unless otherwise stated

Vegetable oils soluble
Water practically insoluble
Specific rotation [or] Dzo: -39.5° (2% w/v solution in chloroform)

-31.5° (2% wi/v solution in ether)

11. Stability and storage conditions

Cholesterol is stable and should be stored in a well-closed container,

protected from light.
12, Incompatibilities
Precipitated by digitonin.
13. Safety

Cholesterol is generally regarded as an essentially nontoxic and

nonirritant material at levels employed as an excipient.

3. _Alpha tocopherol {Wade and Weller, 1994:1)

1. Nonproprietary names

BP:  Alpha tocopherol
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PhEur : a-Tocopherolum

USP: VitaminE
2. Synonyms

(+)-3,4-Dihydro-2,5,7,8-tetramethyl-2+(4,8,1 2-trimethyltridecyl)-2H-
1-benzopyran-6-ol; E307; synthetic alpha tocopherol; all-rac-o-tocopherol; di-o-

tocopherol; 5,7,8-trimethyltocol.
3. Chemical name and CAS registry number

(£)-(2RS,4'RS,8'RS)-2,5,7,8-Tetramethyl-2-(4' 8’ ,12'-trimethyltridecyl)-
6-chromanol [10191-41-0]

Note that alpha tocopherol has three chiral centers giving risé to eight
isomeric forms. The naturally occurring form is known as d-alpha tocopherol or
(2R,4'R,B'R)-alpha-tocopherol. The synthetic form, di-aipha tocopherol or simply
_ alpha tocopherol, occurs as a racemic mixture containing equimolar quantities of all

the isomers.

Similar considerations apply to beta, delta and gamma tocopherol and

tocopherol esters.

4. Empirical formula Molecular weight

C,oH,,0, 430.69
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5. Structural formula

CH,

R,= R, = R, = CH,

* Indicates chiral centers

6. Function category

Antioxidant ; therapeutic agent.

7. Applications in pharmaceutical formulation or technology

Alpha tocopherot is primarily recognized as a source of vitamin E and the
commercially available materials and specifications reflect this purpose. Whilst alpha
tocopherol also exhibits antioxidant properties, the beta, delta and gam:ha tocopherol

are considered to be more effective as antioxidant,

Of widespread regulatory acceptability, tocopherol are of value in oil or
fat-based pharmaceutical products and are normally used in the concentration of

0.001-0.05 %.

There is frequently an optimum concentration; thus the autoxidation of

linoleic acid and methyl linolenate is reduced at low concentrations of alpha
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tocopherol but accelerated by higher concentrations. Antioxidant effectiveness can be
increased by the addition of oil soluble synergists such as lecithin and ascorbyl

palmitate.

8. Description

Alpha tocopherol is a practically odorless, clear, colorless, yellow,

yellowish-brown or greenish-yellow colored viscous oil.

9. Pharmacopeial specifications

Test PhEur 1990 USP XXIII
Identification - +

Acidity = +

Acid value <2 -

Heavy metals <20 ppm -

Sulfated ash < 0.1% -

Assay 96.0-102.0% 96.0 - 102.0%

Note that the USP XXII describes vitamin E as comprising d-or d/-alpha
tocopherol; d-or dl-alpha tocopheryl acetate; d-or di-alpha tocopheryl acid succinate.
However, the PhEur 1990 and the BP 1993 describe alpha tocopherol and alpha

tocopheryl acetate in separate monographs.

The diversity of the tocoperols described in the various pharmacopeial

monographs makes a comparison of specifications difficult.
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10. Typical properties

Solubility:
practically insoluble in water
freely soluble in acetone
ethanol
ether

vegetable oils
11. Stability and storage conditions

Tocopherols are slowly oxidized by atmospheric oxygen and rapidly by
ferric and silver salts. Oxidation products include rapfdly tocopherooxide,
tocopherylhydroquinone and tocophery}hydroquinone, as well as dimers and trimers.
Tocopherol esters are more stable to oxidation than the free tocopherols but are in
consequence less effective antioxidants. Tocopherols should be stored under an inert

gas, in an airtight container in a cool, dry, place and protected from light.
12, Incompatibilities

Tocopherols are incompatible with peroxides and metal ions especially

iron, copper and silver. Tocopherols may be absorbed into plastic.
13. Safety

Tocopherols (vitamin E) occur in many food substances that are

consumed as part of the normal diet. The daily nutritional requirement has been
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clearly defined but is estimated to be 3-20 fng. Absorption from the gastrointestinal
tract is dependent upon normal pancreatic function and the presence of bile.
Tocopherols are widely distributed throughout the body with some ingested
tocopherol metabolized in the liver; excretion of metabolites is via the urine or bile.
Individuals with vitamin E d:ﬁciency are usually treated by oral administration of
tocopherols although intramuscular and intravenous administration may sometimes be

used.

Tocopherols are well tolerated although large oral doses may cause
diarrhea or other gastrointestinal disturbances. Topical application of tocopherols may

cause contact dermatitis.

The use of tocopherols as antioxidants in pharmaceuticals and food
products is unlikely to pose any hazard to human heath since the daily intake from
such uses is small compared to the intake of naturally occurring tocopherols in the
diet. The WHO has set an acceptable daily intake of tocophero! used as an antioxidant |
at 0.15-2 mg/kg body-weight.
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Figure 24 Scanning electron photomicrograph of ibuprofen powder,

magnification : 200x
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. Figure 25 Spectrum of ibuprofen in phosphate buffer saline pH 7.4
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Figure 26 Spectrum of empty liposomes prepared with 90.9 umol/ml of soybean

lecithin in isopropy!l alcohol
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Figure 27 Spectrum of ibuprofen in ibuprofen liposomes (formula 3) prepared with

90.9 umol/ml of constant soybean lecithin concentration and 2.7 mg/ml of

ibuprofen in isopropyl alcohol
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Figure 28 Spectrum of empty liposomes prepared with 9:1 molar ratio of soybean
lecithin to cholesterol, 2.50 mole% of stearylamine, 0.025% of (£)-a-

tocopherol, 90.9 umol/ml of constant whole lipid in isopropyl alcohol
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Figure 29 Spectrum of ibuprofen in ibuprofen liposomes (formula 21) prepared with
9:1 molar ratio of soybean lecithin to cholesterol, 2.50 mole% of
stearylamine, 0.025% of (+)-a-tocopherol, 90.9 pmol/ml of constant

whole lipid and 2.7 mg/ml of ibuprofen in isopropyl alcohol
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Table 25  Calibration curve data of ibuprofen in phosphate buffer saline pH 7.4 at

Obtained from the fitted curve

Abs. =0.0014 +(0.04475 X conc.) :1 = 0.999

Inversely estimated concentration = (absorbance - 0.0014)

% Theory = Inversely estimated concentration X 100

0.04475

known concentration

Coefficient of variation = SD,x 100

Mean

wavelength 222.6 nm
Std. No.| Conc. Abs. Inversely estimated % theoryb
(ng/ml) conc. -
1 4.000 0.179 3.969 99.22
2 8.000 0.358 7.969 99.61
3 12.000 0.543 12.103 100.86
4 16.000 0.718 16.013 100.08
5 20.000 0.894 19.946 99.73
Mean 99.90
SD. 0.62
%CV.  0.62
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Figure 30 Calibration curve of ibuprofen in phosphate buffer saline pH74

at wavelength 222.6 nm
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Table 26 The percentage drug entrapment of ibuprofen liposomes (formula 3) prepared with
90.9 umol/ml of constant soybean lecithin concentration and 2.7 mg/ml of ibuprofen

(1:0.144 molar ratio of soybean lecithin to drug) at t, (after storage at 4°C for

1 month)
Batch no. % drug entrapment conc, of ibuprofen entrapped
(SD) *(umol/mI) (SD)
1 99.21 13.11
2 99,22 . 13.11
3 99.01 13.09
4 . 99.21 ~ 1311
average (SD) 99.16 (0.10) 13.10 (0.01)

Table 27 Particle size of ibuprofen liposomes (formula 3) prepared with 90.9 pmol/ml of 90.9
' pmol/ml of constant soybean lecithin concentration and 2.7 mg/ml of ibuprofen

(1:0.144 molar ratio of soybean lecithin to drug) at t, (after storage at 4°Cfor 1 month)

Batch no. size (um) average size
1 2 3 (um) (SD)

1 71.76 7.74 1.75 7.75 (0.01)

2 6.12 6.10 6.08 6.10(0.02)

3 6.48 - 6.28 6.26 6.34(0.12)
average size (um) (SD) 6.73 (0.77)
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Table 28 The percentage drug entrapment of ibuprofen liposomes (formula 6) prepared with 9:1
molar ratio of soybean lecithin to cholesterol, 90.9 {imol/ml of constant whole lipid and

2.7 mg/ml of ibuprofen at t, (after storage at 4°C for 1 month)

Batch no. % drug entrapment conc, of ibuprofen entrapped
(SD) (nmol/ml) (SD)
1 99.16 13.11
2 99.09 13.10
| 3 99.14 13.10
4 99.12 13.10
average (SD) 99.13 (0.03) 13.10 (0)

Table 29 Particle size of ibuprofen liposomes (formula 6) prepared with 9:1 molar ratio of
soybean lecithin to cholesterol, 90.9 pmol/ml of constant whole lipid and 2.7 mg/m! of

ibuprofen at t, (after storage at 4°Cfor 1 month)

Batch no., size (um) average size
1 2 3 (um) (SD)

1 5.89 5.85 5.83 5.86 (0.03)

2 5.65 5.60 5.58 5.61(0.04)

3 5.68 5.66 5.65 5.66 (0.02)
average size (Jim) (SD) 571 (0.11)
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Table 30 The percentage drug entrapment of ibuprofen liposomes (formula 15) prepared with
9:1 molar ratio of soybean lecithin to cholesterol, 2.50 mole% of stearylamine, 90.9

pmol/mi of constant whole lipid and 2.7 mg/ml of ibuprofen at t, (after storage at 4°C

for 1 month)
Batch no, % drug entrapment conc. of ibuprofen entrapped
(SD) (pmol/ml) (SD)
1 ‘ 98.24 12.99
| 2 98.00 12,96
3 98.00 12.96
4 98.56 13.03
average (SD) 98.20 (0.26) 12.98 (0.03)

Table 31 Particle size of ibuprofen lipesomes (formula 15) prepared with 9:1 molar ratio of
soybean lecithin to cholesterol, 2.50 mole% of stearylamine, 90.9 ptmol/ml of constant

whole lipid and 2.7 mg/ml of ibuprofen at ¢, (after storage at 4°C for 1 month)

Batch no. size (pm) average size
! 2 C (um) (SD)

1 3.59 5.56 552 5.56 (0.04)

2 4.79 4.66 4.62 4.69(0.09)

3 4.87 475 4,72 4,78 (0.08)
average size (um) (SD) 5.01(0.42)
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Table 32 The percentage drug entrapment of ibuprofen liposomes (formula 21-24) prepared

with 0.025, 0.0125, 0.00625 and 0,001 % of (£)- a-tocopherol, 9:1 molar ratio of

soybean lecithin to cholesterol, 2.50 mole % of stearylamine, 90.9 pimol/ml of constant

whole lipid and 2.7 mg/ml of ibuprofen (n =4) at t, (after storage at 4°C for 1 month)

Formula | amount of (+)-o- % drug entrapment average average conc. of
tocopherol (%) | n, n, n, n, |%dmg entrapment ibuprofen entrapped
' (SD) (umol/ml) (SD)
21 0.025 G8.42 | 98.38 | 98.42 | 98.34 98.39 (0.04) 13.01 (O.QO)
22 0.0125 98.40 | 98.53 | 98.49 | 98.42 98.46 (0.06) 13.02 (0.00)
23 0,00625 98.11 | 98.08 | 98.00 | 98.15 98.09 (0.06) 12.97 (0.01)
24 0.001 98.42 | 98.26 | 97.89 | 98.45 98.26 (0.26) 12.99 (0.03)
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Table 33 Particle size of ibuprofen liposomes (formula 21-24) prepared with 0.025, 0.0125,
0.00625 and 0.001 % of (£)- a-tocopherol, 9:1 molar ratio of soybean lecithin to
cholesterol, 2.50 mole % of stearylamine, 90.9 pmol/ml of constant whole lipid and

2.7 mg/ml of ibuprofen at t, (after storage at 4°C for 1 month)

Formula | Batch no. size (um) average size

1 2 3 | {(um)(SD)

21 1 12.04 | 10.30 | 8.69
2 12.89 | 10.61 | 8.74 .
3 7.81 '7.22 6.88 | 9.46 (2.12)

22 1 5.66 | 5.67 | 5.67

2 5.81 | 5.25 | 5.03

3 554 | 528 | 5.18 | 545(0.27)
23 1 597 | 595 | 593

2 6.66 | 6.50 | 6.41

3 671 | 650 | 6.36 | 6.33(0.31)

24 1 546 | 545 | 545
2 6.02 | 591 | 5.84
3 6.83 | 658 | 6.54 | 6.01(0.53)
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Table 34 Calcl_:lation of the percentage drug entrapment of ibuprofen liposomes (formula 3)

prepared with 90.9 jimol/ml of constant soybean lecithin concentration and 2.7 mg/ml

of ibuprofen (1:0.144 molar ratio of soybean lecithin to drug) at t, (freshly prepared)

Batchno. | Apg * Conc.” Amount of unencapsulated | o, drug entrapmentd
(ug/mi) (SD) drug  (ug) (SD) (SD)
1 0.138 2.988 74.700 99.09
2 0.139 3.010 75.250 99.08
3 0.134 2,900 72.500 99.11
4 0.145 3.143 78.575 99.04
average (SD) 3,010 (0.100) 75.256 (2.511) 99.08 (0.03)

* Absorbance of unencapsulated ibuprofen in 25 ml of supernatant liquid after subtraction by

average absorbance of supernatant liquid of corresponding empty liposomes

b
Conc, = (abs,’ - 0,0025)

0.045343625

;= 0.999

Amount of unencapsulated ibuprofen in 3 ml of ibuprofen liposomes

d
-% drug entrapment = (A

¢
total amount of added ibuprofen

Amount of total drug
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Table 35 Calculation of the percentage drug entrapment of ibuprofen liposomes (formula 6)

prepared with 9:1 molar ratio of soybean lecithin to cholesterol, 90.9 pmol/ml of

constant whole lipid and 2.7 mg/ml of ibuprofen at t, (freshly prepared)

Batchno. | Aps.” Conc. b Amount of unencapsulated % drug entrapmehtd
(ug/ml) (SD) drug " (ug) (SD) (SD)
1 0.177 3.848 96,200 98.82
2 0.215 4.686 117.150 98.57
3 0.215 4,686 117.150 98.57
4 0.205 4.466 111.650 98.64
average (SD) 4.422 (0.396) 110.538 (9.904) 98.65 (0.12)

) Absorbance of unencapsulated ibuprofen in 25 ml of supernatant liquid after subtraction by

average absorbance of supernatant liquid of corresponding empty liposomes

Conc. =

(abs.” - 0.0025)
0.045343625

:r = 0.999

Cc
Amount of unencapsulated ibuprofen in 3 mi of ibuprofen liposomes

d
% drug entrapment = fAm&unLQﬁmal_dmge_Anmum_Qﬂmmmnlmd_dmg) X 100

¢
total amount of added ibuprofen

Amount of total drug
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Table 36 Calculation of the percentage drug entrapment of ibuprofen liposomes (formula 15)

prepared with 9:1 molar ratio of soybean lecithin to cholesterol, 2.50 mole%

stearylamine, 90.9 imol/ml of constant whole lipid and 2.7 mg/ml of ibuprofen at t,

(freshly prepared)
Batchno. | Ap* Cone. Amount of unencgpsulated % drug entrapmentd

(g/mi) (SD) drug " (ug) (SD) (SD)
1 0.284 6.315 157.875 98.07
2 0.281 6.248 156.200 98.09
3 0.290 6.449 161.225 98.03
4 0.292 6.494 162.350 98.02

average (SD) 6.376 (0.114) 159.412 (2.863) 98.05 (0.03)

: Absorbance of unencapsulated ibuprofen in 25 mi of supernatant liquid after subtraction by

average absorbance of supernatant liquid of corresponding empty liposomes

Conc. =

(abs.” - 0.0014)
0.04475

cf= 0.999

) :
Amount of unencapsulated ibuprofen in 3 mi of ibuprofen liposomes

d : .
% drug entrapment = Mmmmﬁmwmmmmm X 100

e
total amount of added ibuprofen

Amount of total drug
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Table 37 Calculation of the percentage drug entrapment of ibuprofen liposomes (formula 21)

prepared with 9:1 molar ratio of soybean lecithin to cholesterol, 2.50 mole% of

stearylamine, 0.025% of (£)- a-tocopherol, 90.9 imol/ml of constant whole lipid and

2.7 mg/ml of ibuprofen at t, (freshly prepared)

Batchno. | Apg, a Cone. " Amount of unencapsulated | ,, drug entraprnentd
(ug/ml) (SD) drug “(1g) (SD) (SD)
1 0.247 5.476 136.900 98.33
2 0.231 5.115 127.875 98.44
3 0.267 5.928 148.200 98.19
4 0.241 5.341 133.525 98.37
average (SD) 5.465 (0.343) 136.625 (8.568) 98.33 (0.10)

: Absorbance of unencapsulated ibuprofen in 25 ml of supernatant liquid after subtraction by

average absorbance of supernatant liquid of corresponding empty liposomes

b
Conc. = (abs."-0.0044) : r"= 0.999
0.0443

[+
Amount of unencapsulated ibuprofen in 3 ml of ibuprofen liposomes

d
% drug entrapment = Mmmwmﬂm@mmmg X 100

e
total amount of added ibuprofen

Amount of total drug
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Table 38 Calculation of the percentage drug entrapment of ibuprofen liposomes (formula 22)

prepared with 9:1 molar ratio of soybean lecithin to cholesterol, 2.50 mole% of

stearylamine, 0.0125% of (+)- a-tocopherol, 90.9 Limol/ml of constant whole lipid and

2.7 mg/ml of ibuprofen at t, (freshly prepared)

Batchno. | Aps*® Conc. 3 Amount of unencapsulated % drug entrapmentd
(j1g/mt) (SD) drug " (ug) (SD) (SD)
1 0.252 5.589 139,725 98.29
2 0.256 5.679 141.975 98.26
3 0.321 7.147 178.675 97.82
4 0.203 4.483 112.075 98.63
average (SD) 5.724 (1.093) 143,112 (27.330) 98.25 (0.33)

a ' .
Absorbance of unencapsulated ibuprofen in 25 mi of supernatant liquid after subtraction by

average absorbance of supernatant liquid of corresponding empty liposomes

b
Conc. = (abs,’ - 0.0044)
0.0443

c = 0.999

c
Amount of unencapsulated ibuprofen in 3 ml of ibuprofen liposomes

d
% drug entrapment = (A

¢
total amount of added ibuprofen

Amount of total drug
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Table 39 Calculation of the percentage drug entrapment of ibuprofen liposomes (formula 23)

prepared with 9:1 molar ratio of soybean lecithin to cholesterol, 2.50 mole% of

stearylamine, 0.00625% of (+)- a-tocopherol, 90.9 umol/ml of constant whole lipid and

2.7 mg/ml of ibuprofen at t, (freshly prepared)

Batchno. | Aps ® Cbnc. & Amount of unencapsulated % drug entrapmentd
(ng/mb) (SD) drug " (ug) (SD) (SD)
1 0.239 5.296 132,400 98.38
2 0.243 5.386 134.650 - 98.35
3 0.297 6.605 165.125 97.98
4 0.231 5.115 127.875 98.44
average (SD) 5.60 (0.679) 140.012 (16.977) 98.29 (0.21)

' Absorbance of unencapsulated ibuprofen in 25 ml of supernatant liquid after subtraction by

average absorbance of supernatant liquid of corresponding empty liposomes

Conc. =

(abs.” - 0.0044)
0.0443

= 0.999

<
Amount of unencapsulated ibuprofen in 3 ml of ibuprofen liposomes

d
% drug entrapment = (4

e
total amount of added ibuprofen

Amount of total drug
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Table 40 Calculation of the percentage drug entrapment of ibuprofen liposomes (formula 24)

prepared with 9:1 molar ratio of soybean lecithin to cholesterol, 2.50 mole% of

stearylamine, 0.001% of (+)- a-tocopherol, 90.9 imol/ml of constant whole lipid and

2.7 mg/mli of ibuprofen at t, (freshly prepared)

Batchno. | Ape® ot Amount of unencapsulated | o, drug entrapmentd
(g/mi) (SD) drug " (g) (SD) (SD)
1 0.310 6.898 172,450 97.89
2 0.273 6.063 151,575 98.15
3 0.234 5.183 129.575 98.42
4 0.209 4,618 115.450 98.59
average (SD) 5.690 (1.001) 142.262 (25.019) 98.26 (0.31)

a
Absorbance of unencapsulated ibuprofen in 25 ml of supernatant liquid after subtraction by

average absorbance of supernatant liquid of corresponding empty liposomes

Conc, =

(abs." - 0.0044) : r'= 0.999
0.0443

c
Amount of unencapsulated ibuprofen in 3 m! of ibuprofen liposomes

d
% drug entrapment = (2

) total amount of added ibuprofen

Amount of total drug
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Table 41 Calculation of the percentage drug entrapment of ibuprofen liposomes (formula 3)

prepared with 90.9 pimol/ml of constant soybean lecithin concentration and 2.7 mg/ml

of ibuprofen (1:0.144 molar ratio of soybean lecithin to drug) at t, (after storage at 4°c

for 1 month)
b
Batchno. | Aps ® Cone. Amount of unencapsulated | o, drug entrapmentd

(EDD) drug " (1g) (SD) (D)
1 0.116 302 64.800 99.21
2 0.114 2.547 63.675 99,22
3 0.144 3.224 80.600 99,01
4 0.116 2.592 64.800 99.21

average (SD) 2.739(0.324) 68.469 (8.105) 99.16 (0.10)

) Absorbance of unencapsulated ibuprofen in 25 ml of superatant liquid after subtraction by

average absorbance of supernatant liquid of corresponding empty liposomes

Cone, =

(abs.’- 0,001) 1= 0,999
0.044361277

[
Amount of unencapsulated ibuprofen in 3 ml of ibuprofen liposomes

. .
% drug entrapment = (AmQHnLQmdemge_AmomLQf_un:nmsulamd_dma X 100

. .
total amount of added ibuprofen

Amount of total drug
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Table 42 Calculation of the percentage drug entrapment of ibuprofen liposomes (formula 6)

prepared with 9:1 molar ratio of soybean lecithin to cholesterol, 90.9 pmoi/ml of

constant whole lipid and 2.7 mg/ml of ibuprofen at t, (after storage at 4°C for 1 month)

Batchno. | Aps ® Conc.” Amount of unencapsulated | o drug en trapmentd
(ng/ml) (SD) drug * (ug) (SD) (SD)
1 0.129 2.754 64.850 99.16
2 0.139 2.980 74.500 99.09
3 0.132 2.822 70.550 99.14
4 0.134 2.867 71.675 99.12
average (SD) 2.856 (0.095) 71.394 (4.052) 99.13 (0.03)

. . :
Absorbance of unencapsulated ibuprofen in 25 mi of supematant liquid after subtraction by

average absorbance of supernatant liquid of corresponding empty liposomes

Conc. =

(abs. - 0,0075) : 1= 0.999 .
0.044125

[+
Amount of unencapsulated ibuprofen in 3 ml of ibuprofen liposomes

) .
% drug entrapment = fAmDnnLﬂﬁdemae_Ammm_Qﬂummsmmd_dmm X 100

‘ total amount of added ibuprofen

Amount of total drug
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Table 43 Calculation of the percentage drug entrapment of ibuprofen liposomes (formula 15)

prepared with 9:1 molar ratio of soybean lecithin to cholesterol, 2,50 mole% of

stearylamine, 90.9 pmol/ml of constant whole lipid and 2.7 mg/m! of ibuprofen at t,

(after storage at 4°C for 1 month)

Batchno. | Ape ® Conc. " Amount of unencapsulated % drug entrapmentd
(ug/ml} (SD) drug *(g) (SD) (SD)
1 0.252 5.753 143.825 98.24
2 0.287 6.558 163,950 98.00
3 0.286 6.535 163.375 98.00
4 0.207 4,718 117.950 . 98.56
average (SD) 5.891 (0.867) 147.275 (21.673) 98.20 (0.26)

: Absorbance of unencapsulated ibuprofen in 25 m! of supernatant liquid after subtraction by

average absorbance of supernatant liquid of corresponding empty liposomes

b a8
Conc, = (abs. -0,0019)
0.043475

= 0.999

e .
Amount of unencapsulated ibuprofen in 3 m! of ibuprofen liposomes

d
% drug entrapment =

) total amount of added ibuprofen

{Amount of total drug - Amount of unencapsulated drug) X 100

Amount of total drug




151

Table 44 Calculation of the percentage drug entrapment of ibuprofen liposomes (formula 21)

prepared with 9:1 molar ratio of soybean lecithin to cholesterol, 2.50 mole% of

stearylamine, 0.025% of (+)- a-tocopherol, 90.9 [imol/mi of constant whole lipid and

2.7 mg/mi of ibuprofen at t, (after storage at 4°C for 1 month)

Batchno. | Aps,* Conc. Amount of unencapsulated | o, drug enu'afmentd
(ng/ml) (SD) drug " (1g) (SD) (SD)
1 0.234 5.183 129.575 98.42
2 0.239 5.296 132.400 98.38
3 0.234 5.183 129,575 98.42
4 0.245 5431 135.775 98.34
131.831 (2.947) 98.39 (0.04)

5.273(0.118)

average (SD)

: Absorbance of unencapsulated ibuprofen in 25 ml of supernatant liquid after subtraction by

average absorbance of supernatant liquid of corresponding empty liposomes

Cone, =

(abs.” - 0.0044)
0.0443

tr= 0.999

c
Amount of unencapsulated ibuprofen in 3 ml of ibuprofen liposomes

d
% drug entrapment = mmmmmmmﬂmﬂ X 100

° total amount of added ibuprofen

Amount of total drug
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Table 45 Calculation of the percentage drug entrapment of ibuprofen liposomes (formula 22)

prepared with 9:1 molar ratio of soybean lecithin to cholesterol, 2.50 mole% of

stearylamine, 0.0125% of (+)- a-tocopherol, 90.9 pmol/ml of constant whole lipid and -

2.7 mg/ml of ibuprofen at t, (after storage at 4°C for 1 month)

Batchno. | Aps ® Conc.® Amount of unencapsulated | drug entrapmentd
(ug/ml) (SD) drug * (j2g) (SD) (SD)
1 0.234 5.248 131.200 98.40
2 .0.215 4.819 120.475 98.53
3 0.221 4.954 123.850 98.49
4 0.230 5,158 128,950 98.42
average (SD) 5.045 (0.194) 126.119 (4.859) 98.46 (0.06)

a
Absorbance of unencapsulated ibuprofen in 25 ml of supematant liquid after subtraction by

average absorbance of supernatant liquid of corresponding empty liposomes

b
. Cone, =

(abs.-0.0019) : r'= 0.999
0.044225

c
Amount of unencapsulated ibuprofen in 3 ml of ibuprofen liposomes

d
% drug entrapment = (Amo.unLoﬂnmumze_AmnunLQf_unmnansulmd_dmgl X 100

[
total amount of added ibuprofen

Amount of total drug
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Table 46 Calculation of the percentage drug entrapment of ibuprofen liposomes (formula 23)

prepared with 9:1 molar ratio of soybean lecithin to cholesterol, 2.50 mole% of

stearylamine, 0.00625% of (£)- a-tocopherol, 90.9 pmol/ml of constant whole lipid and

2.7 mg/ml of ibuprofen at t, (after storage at 4°C for 1 month)

Batchno. | Ape ? Conc. Amount of unencapsulated | o drug entrapmentd
(ng/ml) (SD) drug * (ug) (SD) (SD)
1 0.275 6.156 153.900 98.12
2 0.281 6.291 157.275 98.08
3 0.292 6.538 163.450 98.00
4 0.270 6.044 151.100 08.15
average (SD) 6.257 (0.213) 156.431 (5.317) 98.09 (0.06)

: Absorbance of unencapsulated ibuprofen in 25 ml of supernatant liquid after subtraction by

average absorbance of supernatant liquid of corresponding empty liposomes

b
Conc. = (abs." - 0.0009)} : r' = 0.999
0.044525

c
Amount of unencapsulated ibuprofen in 3 ml of ibuprofen liposomes

d ‘
% drug entrapment = (Ammﬂmmc_&nmmmwm_dmﬂ X 100

-
total amount of added ibuprofen

Amount of total drug
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Tﬁble 47 Calculation of the percentage drug entrapment of ibuprofen liposomes (formula 24)

prepared with 9:1 molar ratio of soybean lecithin to cholesterol, 2.50 mole% of

stearylamine, 0.001% of (%)- a-tocopherol, $0.9 pumol/m! of constant whole lipid and

2.7 mg/m! of ibuprofen at t, (after storage at 4°C for 1 month)

Batchno. | Ape* Conc. Amount of unencapsulated | o, , g enu'apmentd
(ng/ml) (SD) drug " (j1g) (SD) (SD}
1 0.231 5.168 129.200 98.42
2 0.254 5.684 142,100 68.26
3 0.308 6.897 172.425 97.89
4 0.227 5.078 126.950 98.45
average (SD) 5.707 (0.837) 142.669 (20.930) 98.26 (0.26)

: Absorbance of unencapsulated ibuprofen in 25 ml of supernatant liquid after subtraction by

average absorbance of supernatant liquid of corresponding empty liposomes

Conc. =

{abs."- 0.0009) : 1= 0.999
0.044525

[
Amount of unencapsulated ibuprofen in 3 mi of ibuprofen liposomes

d ¢
% drug entrapment = (Amount of total drug - Amount of unencapsulated drug) % 100

-]
total amount of added ibuprofen

Amount of total drug
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Figure 31 ~An example of size distribution diagram of ibuprofen liposomes
(formula 3) prepared with 90.9 pmol/mi of soybean lecithin concentration
and 2.7 mg/ml of ibuprofen (1:0.144 motar ratio of soybean lecithin to

drug) att, (freshly prepared)
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Figure 32 'An example of size distribution diagram of ibuprofen liposomes

(formula 21) prepared with 9:1 molar ratio of soybean lecithin to

cholesterol, 2.50 mole% of stearylamine, 0.025% of (1)- a-tocopherol,

90.9 pmol/ml of constant whole lipid and 2.7 mg/ml of ibuprofen at t,

(after storage at 4°C for 1 month)
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