
Conjugating Carboxyl-Polymer Spherical Gold Nanoparticles to Antibodies EDC Kit
Part Number 21-PC-KIT1 Rev 1.2

Purpose

Conjugation, purification, and validation of conjugating Carboxyl-polymer SGNPs to Customer supplied
IgG.

Introduction

This is a kit to instruct the conjugation of carboxyl-polymer spherical gold nanoparticles (SGNPs) to any

primary amine using EDC chemistry. This kit requires the customer to supply an IgG as the conjugation

target.

EDC is a carboxyl and amine-reactive zero-length crosslinker. EDC reacts with a carboxyl group first and

forms an amine reactive O-acylisourea intermediate that quickly reacts with an amino group to form an

amide bond and release of an isourea by-product (see the Additional Information Section). Failure to

react with an amine will result in hydrolysis of the intermediate, regeneration of the carboxyl and

release of an N-substituted urea. A side reaction is the formation of an N-acylurea, which is usually

restricted to carboxyls located in hydrophobic regions of proteins.1,3

Kit Includes

1. 21-PC-KIT1-1 Carboxyl-polymer SGNPs to IgG Conjugation Kit Instruction Manual
2. 21-PC-KIT1-2 C11 or C12-Carboxyl, Conjugated SGNPs in PBS, Carboxyl-polymer, xx nm, 50 OD

mLs, where xx is the size of the nanoparticle delivered
3. 21-PC-KIT1-3 N-ethyl-N’-dimethylaminopropyl-carbodiimide (EDC), 10 mg in 1.5 ml

microcentrifuge tube
4. 21-PC-KIT1-4 Nanopartz PBS based Buffer, pH=7.4, 5ml
5. 21-PC-KIT1-5 Customer supplied IgG, 100 µl (1 mg/ml solution)
6. 21-PC-KIT1-6 1% PBS, 5mL
7. 21-PC-KIT1-7 Low binding 1.5 ml microcentrifuge tubes

Storage and Shelf Life

Refrigerate at 4⁰C. Shelf life is 14 days, limited by the IgG. Use only the EDC amount necessary – once
dissolved in water its lifetime is less than one hour. Allow kit components to warm to room temperature
prior to using.

Other required materials/instruments

1. Transfer pipettes for volumes ranging from 1 μl to 2 ml
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2. Microcentrifuge with minimum rcf = 10,000 for 20 nm sizes and larger, for smaller sizes, please
contact us for the rcf necessary

3. Vortex for microcentrifuge tubes
4. Sonicator

Other optional materials/instruments

1. Malvern Nano ZS DLS
2. UV VIS

Procedure

This procedure is for making 5 OD-mls of conjugated gold. To make more or less, adjust amounts
proportionally. Make sure all components have been brought to room temperature.

1. Fill microcentrifuge tube (21-PC-KIT1-7) with 1.5 ml water (21-PC-KIT1-6). Add 100 µl of
SGNPs solution (21-PC-KIT1-2). Vortex for 5 seconds. Save this as the control solution.

2. Add 100 μl of the SGNPs solution (21-PC-KIT1-2) to 400μl DI Water.
3. Add 10ug antibody, or for other protein, adjust for molecular weight so that an equal

number of protein is similar.
4. Vortex for ~ 1 minute.
5. Add 1 ml DI water to 10 mg EDC (21-PC-KIT1-3) and immediately add 100 μL of this stock

solution to the stirred solution from step 4.
6. Vortex for 15min.
7. Spin in microcentrifuge at a rate shown in Table 1 for 5 minutes or until a nice pellet is

formed. Remove supernatant to less than 50 µl. Refill to 1.5 ml with Nanopartz PBS buffer
(21-PC-KIT1-4). Repeat two more times. Sonicate between spins if necessary.

8. To ensure conjugation, on Malvern DLS measure size and charge for both control and the
product from step 9. Note size increase and charge change.

9. Store at 4⁰C. Product good for 90 days. Resonicate if necessary.
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Table 1. Spin speed

Diameter
(nm) rcf

5 80000

10 50000

20 10000

30 8000

40 6000

50 4000

60 3000

70 3000

80 2000

90 1000

100 600

Table 2. Size calculation from UV VIS

Diamete
r (nm)

Peak SPR
Wavelengt
h (nm)

5 514-520
10 514-520
15 514-520
20 514-520
25 514-520
30 524
35 526
40 527
45 529
50 531
55 533
60 536
65 539
70 542
75 545
80 549
85 553
90 558
95 563
100 569
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Supplementary Information

EDC reacts with a carboxyl group first and forms an amine-reactive O-acylisourea intermediate that
quickly reacts with an amino group to form an amide bond and release of an isourea by-product (Figure
1).

Figure 1 One-step EDC reaction with carboxyl and amine-containing molecules
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This product (“Product”) is warranted to operate or perform substantially in conformance with published Product specifications
in effect at the time of sale, as set forth in the Product documentation, specifications and/or accompanying package inserts
(“Documentation”) and to be free from defects in material and workmanship. Unless otherwise expressly authorized in writing,
Products are supplied for research use only. No claim of suitability for use in applications regulated by FDA is made. The
warranty provided herein is valid only when used by properly trained individuals. Unless otherwise stated in the
Documentation, this warranty is limited to one year from date of shipment when the Product is subjected to normal, proper and
intended usage. This warranty does not extend to anyone other than the original purchaser of the Product (“Buyer”).
No other warranties, express or implied, are granted, including without limitation, implied warranties of merchantability,
fitness for any particular purpose, or non infringement. Buyer’s exclusive remedy for non-conforming Products during the
warranty period is limited to replacement of or refund for the non-conforming Product(s).
There is no obligation to replace Products as the result of (i) accident, disaster or event of force majeure, (ii) misuse, fault or
negligence of or by Buyer, (iii) use of the Products in a manner for which they were not designed, or (iv) improper storage and
handling of the Products.
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