
 

 

 

 

 

 

 

  

GOLD NANOPARTICLES:  

TO MAKE OR TO BUY? 

A quick look at the economics behind the decision 
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MAKING NANOPARTICLES: RESOURCES REQUIRED 

Let us begin our costing analysis by outlining the different types of resources required and costs 

associated with making nanoparticles.  

 Post-doc or graduate student to lead the project. Pay: $15/hour 

 Undergraduate lab assistant to help with routine tasks. Pay: $10/hour 

 Raw materials/reagents: $50 per reaction (assuming that each reaction yields 200 ml of 

optical density (OD) = 1 nanoparticles) 

 Access to shared facility TEM. Cost: $60/hour 

 TEM training cost: $150/person to get trained 

 Overhead and other indirect miscellaneous costs add ~25% to the above direct costs. 

It must be noted that all assumptions used in our analysis are based on our interviews with 

researchers with extensive experience making gold nanoparticles. Your laboratory may have 

slightly different costs, depending on various factors, but to keep things simple, we have tried to 

evaluate an average case. 

 

 

 

Whether to make your own gold nanoparticles, or to instead buy them “ready-to-go” 

from an outside vendor, is a common dilemma for researchers. The answer to this 

question depends on a host of factors including internal capability, expertise, 

availability of resources, time constraints, quality and most importantly, the cost. 

As a supplier of gold nanoparticles, NanoHybrids obviously benefits from a buy 

decision, but as researchers, we understand the financial crunch laboratories across 

the globe are dealing with today. Here, we approach the question objectively to see 

which customers could benefit the most from buying gold nanoparticles instead of 

making them in house.  
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Since making and characterizing gold nanoparticles for use in scientific research involves much 

more than synthesis, we have divided the development into two phases: a research phase and a 

production phase. From our experience, the research phase is usually the most time-consuming and 

resource intensive because of the steep learning curve required to learn and develop new synthesis 

methods. Once the protocols are established, the production phase involves using the optimized 

synthesis protocols to reproducibly make good quality, stable nanoparticles for use in research. 

A) RESEARCH PHASE COSTING 

 

 

 

 

 

 

 

 

 

RESOURCE COST OVER 6 MONTHS 

Grad student/Post-doc working 10 hrs/wk running 
5 reactions per week 

$ 3885 

Undergrad student working 5 hrs/wk $ 1300 

TEM time- 2 hrs/week for characterization + 
training time  

$ 3870 

Raw materials & reagents $ 6500 

Overhead (25% of above costs) $ 3888 

TOTAL COST  $ 19,443 over 6 months 

The research phase costs are your fixed costs and will be incurred irrespective of the volume of 

nanoparticles desired.  

 

 

 

 

Based on our discussions with scientists, the 

research phase takes around 6 months since 

scientists are usually only able to devote a 

certain percentage of their work week to 

nanoparticle synthesis. 

Taking this into account, here is an estimate of 

costs in the research phase: 
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B) PRODUCTION PHASE COSTING 

 

 

 

 

 

 

 

 

 

 

 

 

RESOURCE COST PER REACTION 

Grad student/Post-doc working 10 hrs/wk  
 

$ 150 

Undergrad student working 5 hrs/wk $ 50 

TEM time and other characterization- 1 hr $ 37 

Raw materials & reagents $ 50 

Overhead (25% of above costs) $ 57 

Success rate 50% 

TOTAL COST  $ 688 per reaction (200 ml of OD =1) 

 $ 3.44/ml 

Now that we have calculated how much it costs to run one reaction, we will be able to calculate the 

break-even point at which it makes more sense to make vs.. buy. 

 

 

The production phase costing is for one reaction that yields 

around 200 ml of OD = 1 nanoparticles.  

Since nanoparticle synthesis is as much an art as a science, many 

batches produced do not meet required standards, especially 

when the standards demanded are precise in terms of peak 

wavelength of absorption and size monodispersity.  

Scaling up reactions in this phase usually presents new 

problems as the particles that had good characteristics when 

made in small batches lose quality when made in significantly 

larger quantities. The actual cost to make one successful batch 

could be higher if Murphy’s law raises its ugly head. But again, to 

keep things simple, we assume a 50% success rate.  

 

http://en.wikipedia.org/wiki/Murphy's_law
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The break-even volume = the minimum volume your laboratory needs to purchase so that you 

benefit from making nanoparticles on your own vs. buying them. 

In other words, at the break-even volume, the savings gained from making the nanoparticles vs. 

buying them will be enough to recoup the fixed costs incurred in the research phase.  

CALCULATING THE BREAK-EVEN VOLUME 

 

 

 

 

Obviously, this number will vary depending on the product price which in turn depends on the type 

and properties of the gold nanoparticles you are interested in. 

BREAK-EVEN VOLUME CALCULATION FOR DIFFERENT PRODUCTS 

NANOPARTICLES 
NANOHYBRIDS 

PRICE/ML 
(OD=1) 

BREAK-EVEN 
VOLUME WITH 
NO DISCOUNTS 

NANOHYBRIDS 
PRICE/ML 

(OD=1) WITH 

25% DISCOUNT  

BREAK-EVEN 
VOLUME WITH 

DISCOUNT 

Gold Nanospheres $6 7602 ml $4.50 18,385 ml 

Silica-coated Gold 
Nanospheres 

$13 2034 ml $9.75 3,083 ml 

Gold Nanorods $7 5465 ml $5.25 10,757 ml 

Silica-coated Gold 
Nanorods 

$17 1434 ml $12.75 2,089 ml 

So, there is your answer.  

 

 

 

BREAK-EVEN ANALYSIS FOR ANIMAL IMAGING  

 

Break-even Volume (ml) =                          

 

Total Cost incurred in Research Phase 

(Product price/ml) – (Cost/ml in production phase) 

 

VOLUME YOUR LAB NEEDS < BREAK-EVEN VOLUME  Buying makes economic sense 

VOLUME YOUR LAB NEEDS > BREAK-EVEN VOLUME  May be worth it to try making them 
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BREAK-EVEN VOLUME FOR ANIMAL INJECTIONS 

 

If you use gold nanoparticles as imaging contrast agents for animal injections, you would use a 

much higher concentration (OD= 100). And each animal injection would be around 200 microliters 

of OD = 100 gold nanoparticles.  

NANOPARTICLES 
BREAK-EVEN # OF ANIMAL 

INJECTIONS WITH NO 

DISCOUNTS 

BREAK-EVEN # OF ANIMAL 
INJECTIONS WITH 25% 

DISCOUNT 

Gold Nanospheres 380 animal injections 919 animal injections 

Silica-coated Gold 
Nanospheres 

107 animal injections 154 animal injections 

Gold Nanorods 273 animal injections 538 animal injections 

Silica-coated Gold Nanorods 71 animal injections 104 animal injections 

Again, if you are planning to do fewer animal injections than the break-even injections, buying 

would be a better deal.  
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SO THAT MEANS HIGHER VOLUME REQUIREMENT = MAKE DECISION? 

Theoretically yes. But if you need large volumes much higher than the volume required to break 

even, you would qualify for volume discounts. Taking advantage of volume discounts could push 

the numbers towards a buy decision.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

LOOKING BEYOND NUMBERS ALONE 

In the real world of course, things may not be so straight-forward. There are other things 

to consider than just that one number. Such as: 

- Opportunity cost: What could the post-docs be using the time spent on protocol 

development and synthesis for? Churning out publications? Research activities core to 

your lab? Training other researchers? 

- How long is the learning curve really? When the post-doc or grad student with 

expertise leaves the lab, do you have to start all over again? Also, if you need different 

kinds of nanoparticles for comparison studies or further specificity in the form of 

functionalization or conjugation, the research phase may be much longer. 

- Data quality and consistency: It is important to make sure the nanoparticles are 

monodisperse in terms of size or peak wavelength as these factors can make a huge 

difference to data quality.  

- Reviewers’ perspective: A few researchers we spoke with had an interesting take on 

the make vs. buy decision. From their experience, reviewers are more likely to trust 

characterization data from a third party that specializes in making nanoparticles and 

guarantees their technical specifications. 

- Premium products: Premium products such as silica-coated gold nanorods may have a 

lower break-even volume at first glance, but since they are technically more complex, 

they may require a longer and more expensive research phase thus often justifying a buy 

decision. 
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From our side, we hope we have put things in perspective and given you some valid data points to 

help finalize that make or buy assessment. Please email us if you have any questions or would like 

us to use this analysis to help with a specific buying decision.  

ABOUT NANOHYBRIDS: 

NanoHybrids harnesses the power of nanotechnology and molecular targeting to enable improved 

and non-invasive detection of diseased tissue. We offer highly monodisperse gold nanoparticle 

contrast agents that are suitable for functionalization & antibody conjugation and exhibit 

exceptional signal strength & high thermodynamic stability. 

 

 

 

 

 

 

Depending on the volumes required, we can also consider developing custom nanoparticles for 

your project. 

 

 

 

Why customers choose our gold nanoparticles: 

 QUALITY: Our gold nanoparticles are highly monodisperse to ensure better data quality for our 

customers. The silica-coating provides colloidal and thermodynamic stability in addition to other 

benefits. It can be frustrating to work with gold nanoparticles when you do not have all the specs you 

need. Our technical specifications sheets (sample tech specs sheet) are extremely detailed with batch-

specific TEM images and extinction spectrums. 

 CONSISTENCY: Our quality processes guarantee minimal batch to batch variation and 

consistent technical specifications which in turn mean consistent results for researchers. Our 

products are guaranteed to ship within the range of specs listed on our tech specs sheets. 

 RELIABILITY: Having been researchers ourselves, we understand the challenges involved in 

working with nanoparticles. Unlike many other companies, we offer complete transparency on 

surface chemistry to enable easier surface modifications. Our customers appreciate our superior 

customer service and our willingness to share our technical expertise to help solve their issues. 

 

 

OUR CURRENT PRODUCTS:  

Gold Nanorods- peak wavelengths: 780 nm, 808 nm, 

850 nm & 1064 nm (Coatings: CTAB, PEG, Silica, Silica 

+ PEG) 

Gold Nanospheres- Sizes: 5 nm, 10 nm, 20 nm 

(Coatings: Citrate, PEG, Silica, Silica + PEG) 

 

http://nanohybrids.net/pages/contact-us
http://nanohybrids.net/pages/benefits-of-silica-coated-gold-nanorods
http://nanohybrids.net/pages/benefits-of-silica-coated-gold-nanorods
http://cdn.shopify.com/s/files/1/0259/2325/files/Tech_Specs_-_Silica-coated_Gold_NanoRods.pdf?2729
http://nanohybrids.net/collections/all-products
http://nanohybrids.net/collections/gold-nanorods
http://nanohybrids.net/collections/gold-nanospheres

