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1. Introduction

2. Technical properties

BASF’s Kolliphor P grade poloxamers are white, coarse- grained powders with a waxy
consistency. They contain an appropriate quantity of the antioxidant BHT.

Poloxamers are ABA-type co-polymers of poly (ethylene oxide) (PEO=A) and poly
(propylene oxide) (PPO=B). The approximate relative amount of PEO and the average
molecular weight of the PPO are indicated in the name of the poloxamer. For example,
P 188 succeeding the word Kolliphor® indicates a poloxamer with ca. 80% m/m PEO
(P 188; 8x10= 80%) and approximately average molecular weight of PPO of 1800
(P 188; 18x100= 1800)

Structural formula

Kolliphor® P 188 Geismar is a block copolymer that is a synthetic copolymer of ethylene
oxide and propylene oxide represented by the following chemical structure:

CH,

HO 4 CH,— CH,- O} CH,— CH- 0} CH,~CH,~ 04 H

Where in a and b blocks have the following values:

Kolliphor® Poloxamer a b
P 188 188 80 27
Appearance

Kolliphor® P 188 Geismar is produced as a white to aimost white prill/powder.

CAS Number
9003-11-6

Molecular Weight

The average molecular weight for Kolliphor® P 188 Geismar is 7680 to 9510 g/mol.
The product contains nominally 75 to 85 ethylene oxide units split between the two
chains and 25 to 30 propylene oxide units, with a rough concentration of oxyethylene
of 79.9 1o 83.7 % based on the current monograph specification. An example of the
molecular weight distribution for Kolliphor® P 188 Geismar is shown below in Figure 1.
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The above graph was generated using size exclusion chromatography (SEC), note
that the smaller peak to the left represents diblock polymers.
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Viscosity

Poloxamers, and Kolliphor® P 188 Geismar exhibits a thermoreversible gelling
behavior that occurs as a function of temperature. At low concentrations, aqueous
concentrations exhibit Newtonian flow properties and negligible viscosity alterations
to that of water, however, at higher temperatures, the solutions begin to exhibit non-
Newtonian flow behavior. An example of the viscosity curve is evident in Figure 2
below with the gel points clearly noted by the sharp increase in viscosity:
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The HLB value of Kolliphor® P 188 Geismar is approximately 29.

Critical Micelle Concentration (CMC)

The critical micelle concentration for Kolliphor® P 188 Geismar is published as
4.8-10“mol/L @ 37 °C (4.1 g/L). Note that the CMC value decreases significantly as
the temperature increases. Furthermore, due to the linear structure of the poloxamer,
the value is difficult to ascertain as an inflection point using standard methods (such
as Wilhelmy Plate Method) an example of the surface tension for Kolliphor® P 188
Geismar as a function of concentration is shown below in Figure 3 (37 °C).
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The micelle size is approximately 5 — 10 nm in diameter; this is shown in Figure 4
below as determined via laser diffraction:
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Solubility
Kolliphor® P 188 Geismar is highly soluble in water.

Particle Size

Kolliphor® P 188 Geismar exhibits spherical prill particles of a mean diameter of
approximately 500 um in size. An example of the size and morphology of these

particles is shown in the scanning electron microscope image (SEM) show below in
Figure 5.
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A closer image of the particles is shown below in Figure 6 at a higher magnification:

Cloud point

The cloud point for Kolliphor® P 188 Geismar is >100°C for a 1% and a 10% aqueous
solution.

Density

The true density of Kolliphor® P 188 Geismar is approximately 1.06 g/cmq.
The bulk density of Kolliphor® P 188 Geismar is approximately 0.56 g/cmq.
The tapped density of Kolliphor® P 188 Geismar is approximately 0.61 g/cm?.
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Moisture sorption

The uptake of moisture for Kolliphor® P 188 Geismar is dependent on the relative
humidity of the environment, at moisture levels above 80% (RH) significant moisture
uptake is possible and shown in Figure 7 below:
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BHT

Poloxamers, and specifically Kolliphor® P 188 Geismar utilize 50 — 125 ppm BHT as
an antioxidant — the protects the quality and performance of the P 188 in the litany
of pharmaceutical applications. The primary degradation mechanism is oxidation,
and is typically monitored via the pH, hydroxyl value and molecular weight of the
poloxamer.

3. Handling Please refer to the individual Material Safety Data sheet (MSDS) for instructions on
safe and proper handling and disposal.
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4. Example application

Poloxamers are a widely used pharmaceutical ingredient in multitude of applications,
most notably, as a dispersing agent, emulsifier, solubilizer, tablet and capsule lubricant,
wetting agent, stabilizer for oral and topical suspensions, gelling agent in topical

formulations and shear protectant (for cell culture applications — please see Kolliphor®

P 188 Bio).

Example use levels

Indication Concentration (w/w%)
Gelling agent 151050

Suspension stabilizer 0.1tob

Tableting 1t0 10

Wetting Agent 0.01to5

Emulsifier 1t05

Foaming agent 1103

Plasticizer (matrix) 5t0 15

Solubilization

Kolliphor® P 188 Geismar can be used in a multitude of solubilization examples —
more specifically the product may be a liquid solution, suspension or solid tablet.
Given the low critical micelle concentration (CMC) stabilizing and solubilizing occurs
at concentrations 1 to 2 orders of magnitude lower than for standard ethoxylated
surfactants.

In solid solutions, such as amorphous solid dispersions (ASDs) produced via hot
melt extrusion (HME) and spray drying, Kolliphor® P 188 Geismar may be used as
a plasticizing agent and/or solubilizer to further increase poorly water drug solubility
in the matrix. As a plasticizer, it lowers the Tg of many polymers and allows for
processing at lower shear rates and/or temperatures. An example of the processing
temperature reduction is shown below in Figure 8.
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Skin Delivery

Aerosol Foams

Growing in popularity, topical foams can sometimes be preferred over a cream due
to their pleasing sensory application.

The four foam formulations below retain their shape upon application onto the skin,
spreading easily and drying quickly.

Ingredients Chemical name Role A B C D
(Weight%)

Kolliwax® CSA 50 Cetostearyl Alcohol Foam Stabilizer 3 3 3 3

Kolliphor® CS 12 Macrogol Cetostearyl Foaming Agent/ 0 0 6 6
Ether 12 Emulsifier

Kolliphor® CS 20  Macrogol Cetostearyl Foaming Agent/ 5 6 0 0
Ether 20 Emulsifier

Kollicream® 3C Cocoyl Caprylocaprate Emollient/ 3 3 3 3

Solubilizer

Kolliphor® P 188 Poloxamer 188 Foaming Agent 1 0 0 1

Geismar

Deionized Water Solvent 82 82 82 82

A 46 Propane/Isobutane Propellant/Solvent 6 6 6 6

Foams made with Kolliphor® CS 12 tend to demonstrate a higher viscosity and
stiffness than foams formulated with Kolliphor® CS 20. Additionally, poloxamers
such as Kolliphor® P 188 Geismar or Kolliphor® P 407 Geismar can be added to
formulations as needed to create richer, creamier foams. This richness is aided by
the use of an aerosol.

Povidone-lodine Foams

Kolliphor® P 188 Geismar acts as an effective emulsifier in the formation of non-aerosol
foams for topical use. Foams of varying strengths can be created by altering the
mass percent of APL.

Phase Ingredients Chemical name Role Mass
(Weight%)

A PVP lodine 30 Povidone-iodine AP 5-10

Deionized Water Solvent 87 -92

Kolliphor® P 188 Geismar  Poloxamer 188 Emulsifier 3
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5. Safety data sheet

6. Retest date and
storage conditions

7. Stability

8. Toxicological data

9. PRD and Article numbers

Safety data sheets are available on request and are sent with every consignment.

Please refer to Quality & Regulatory Product Information (QRPI).

Please refer to Quality & Regulatory Product Information (QRPI).

The toxicological abstract is available on request.

PRD-No.* Product name Article numbers Packaging

30631536  Kolliphor® P 188 Geismar 50424518 0.5 kg IP23
50498319 25 kg Fibre drums
50424307 102 kg Fibre drums

10. Publications

* BASF’'s commercial product number.

http://pharmaceutical.basf.com/en.html

Disclaimer

This document, or any answers or information provided herein by BASF, does not
constitute a legally binding obligation of BASF. While the descriptions, designs, data
and information contained herein are presented in good faith and believed to be
accurate, it is provided for your guidance only. Because many factors may affect
processing or application/use, we recommend that you make tests to determine
the suitability of a product for your particular purpose prior to use. It does not relieve
our customers from the obligation to perform a full inspection of the products upon
delivery or any other obligation. NO WARRANTIES OF ANY KIND, EITHER EXPRESS
OR IMPLIED, INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE, ARE MADE REGARDING PRODUCTS DESCRIBED
OR DESIGNS, DATA OR INFORMATION SET FORTH, OR THAT THE PRODUCTS,
DESIGNS, DATA OR INFORMATION MAY BE USED WITHOUT INFRINGING THE
INTELLECTUAL PROPERTY RIGHTS OF OTHERS. IN NO CASE SHALL THE
DESCRIPTIONS, INFORMATION, DATA OR DESIGNS PROVIDED BE CONSIDERED A
PART OF OUR TERMS AND CONDITIONS OF SALE.

March 2020

BASF - Nutrition & Health — www.pharma-ingredients.basf.com



